US009336542B2

a2 United States Patent

Allin et al.

US 9,336,542 B2
May 10, 2016

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@
(22)
(65)

(63)

(1)

(52)

(58)

CONSTRUCTION PAYMENT MANAGEMENT
SYSTEM AND METHOD WITH AUTOMATIC
NOTIFICATION WORKFLOW FEATURES

Inventors: Patrick J. Allin, Lake Bluff, IL. (US);
Charles C. Cherry, Glenview, IL (US);
William H. Eichhorn, Hinsdale, IL.
(US); Howard L. Niden, Chicago, IL.
(US); Richard P. Pedersen, Jr., DePere,
WI (US); Matthew R. Bagley, Green

Bay, WI (US)

Assignee: Textura Corporation, Deerfield, 1L
(US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 40 days.

Appl. No.: 13/440,694

Filed: Apr. 5,2012

Prior Publication Data
US 2012/0197789 Al Aug. 2,2012

Related U.S. Application Data

Continuation of application No. 12/793,738, filed on
Jun. 4, 2010, now Pat. No. 8,165,935, which is a
continuation of application No. 11/973,852, filed on
Oct. 10, 2007, now Pat. No. 8,180,707, which is a

(Continued)

Int. CI.

GO7B 17/00 (2006.01)

GO7F 19/00 (2006.01)
(Continued)

U.S. CL

CPC ..o G06Q 30/04 (2013.01); GO6Q 10/00

(2013.01); G06Q 10/06 (2013.01);

(Continued)

Field of Classification Search

None

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

4,700,318 A
4,774,664 A

10/1987 Ockman
9/1988 Campbell et al.

(Continued)

FOREIGN PATENT DOCUMENTS

AU
AU

2005267592
2010200006

4/2010
5/2012

(Continued)
OTHER PUBLICATIONS

McConville, Christine, Globe Staff, “Westwood Official Lauds 40B
Settlement Calls Payment to Boxborough Win for Towns;” [Third
Edition] Boston Globe, Jun. 27, 2004; p. 4; Boston, MA.

(Continued)

Primary Examiner — Ariel Yu
(74) Attorney, Agent, or Firm — Michael Best & Friedrich
LLP

(57) ABSTRACT

Systems and method for managing a construction payment
process. An input is received from a first participant and one
of a plurality of stored notification workflows is accessed
from a memory based on the information received from the
first participant. Each stored notification workflow defines a
sequence of automatic electronic notifications that are trans-
mitted from the application server to one or more participants
in the construction project in response to one or more prede-
termined events. Based on the accessed notification work-
flow, a second participant is identified and a first notification
is automatically transmitted to the second participant. A
response to the first notification is received from the second
participant through an electronic form. The content of the
response is automatically processed and a second notification
is transmitted to a third participant based on the accessed
notification workflow.

10 Claims, 159 Drawing Sheets

CREATE [~ 148
ORGANIZATION -~ 146
I
UPDATE
UPDATE USER
ORGANIZATION |59 PROFILE- SYSTEM | 162
PROFILE - SYSTEM NOTIFICATION
NOTIFIGATION
154 156
152 ~
ACTIVATE
EDIT ORGANIZATION - ACTIVATE
ORGANIZATION SYSTEM ORGANIZATION
NOTIFICATION
ORGANIZATION ORGANIZATION
DECLINED- ACTIVATED-
SYSTEM SYSTEM
NOTIFICATION (1 nomFicATION

158 160



US 9,336,542 B2

Page 2

(60)

(1)

(52)

(56)

Related U.S. Application Data

continuation of application No. 11/827,389, filed on
Jul. 11, 2007, now abandoned, which is a continuation
of application No. 11/484,786, filed on Jul. 11, 2006,
now abandoned, which is a continuation of application
No. 11/032,699, filed on Jan. 10, 2005, now aban-

doned.
Provisional application No. 60/583,782, filed on Jun.
29, 2004.
Int. CL.
G060 30/04 (2012.01)
G060 10/00 (2012.01)
G060 10/06 (2012.01)
G060 10/10 (2012.01)
G060 20/10 (2012.01)
G060 20/14 (2012.01)
G060 20/40 (2012.01)
G060 30/00 (2012.01)
G060 40/00 (2012.01)
G060 40/02 (2012.01)
G060 40/04 (2012.01)
G060 40/06 (2012.01)
G060 50/08 (2012.01)
G060 50/16 (2012.01)
U.S. CL
CPC ......... G06Q 10/0631 (2013.01); GO6Q 10/103
(2013.01); GO6Q 20/10 (2013.01); GO6Q
20/102 (2013.01); GO6Q 20/14 (2013.01);
G06Q 20/40 (2013.01); G06Q 30/00 (2013.01);
G06Q 40/00 (2013.01); G06Q 40/02 (2013.01);
G06Q 40/025 (2013.01); GO6Q 40/04
(2013.01); GO6Q 40/06 (2013.01); GO6Q 40/12
(2013.12); G0O6Q 50/08 (2013.01); GO6Q 50/16
(2013.01)
References Cited
U.S. PATENT DOCUMENTS
4,876,648 A 10/1989 Lloyd
4,937,743 A 6/1990 Rassman et al.
4,989,141 A 1/1991 Lyons et al.
5,132,878 A 7/1992 Carey
5,189,606 A 2/1993 Burns et al.
5,220,783 A 6/1993 Cherry et al.
5,239,462 A 8/1993 Jones et al.
5,323,315 A 6/1994 Highbloom
5,521,815 A 5/1996 Rose, Ir.
5,644,727 A 7/1997 Atkins
5,699,527 A 12/1997 Davidson
5,704,045 A 12/1997 King et al.
5,709,410 A 1/1998 Reeves, Jr.
5,761,674 A 6/1998 Tto
5,765,140 A 6/1998 Knudson et al.
5,819,230 A 10/1998 Christie et al.
5,870,720 A 2/1999 Chusid et al.
5,870,721 A 2/1999 Norris
5,875,437 A 2/1999 Atkins
5,940,812 A 8/1999 Tengel et al.
5,950,206 A 9/1999 Krause
5,976,341 A 11/1999 Schumacher et al.
5,995,947 A 11/1999 Fraser et al.
6,021,397 A 2/2000 Jones et al.
6,025,774 A 2/2000 Forbes
6,029,149 A 2/2000 Dykstra et al.
6,038,547 A *  3/2000 Casto ......cocovvivriiereins 705/30
6,040,702 A 3/2000 Hembree et al.
6,067,533 A 5/2000 McCauley et al.
6,076,064 A 6/2000 Rose, Jr.

6,112,190
6,185,543
6,212,265
6,223,168
6,253,202
6,313,651
6,348,142
6,366,892
6,385,594
6,393,410
6,426,290
6,432,291
6,438,526
6,460,021
6,579,764
6,581,040
6,632,343
6,633,875
6,643,625
6,691,696
6,842,760
6,859,768
6,859,823
6,904,412
6,908,784
6,952,717
6,957,963
6,985,886
7,031,930
7,076,455
7,440,905
7,467,371
7,490,064
7,565,643
7,672,888
7,725,384
7,734,491
7,734,546
7,797,210
7,813,978
7,818,250
7,853,463
7,877,302
7,877,321
7,882,004
7,899,739
7,925,584
7,983,972
8,244,606
8,489,501
2001/0027407
2001/0042785
2001/0044768
2001/0047326
2002/0040339
2002/0046147
2002/0052835
2002/0055904
2002/0069167
2002/0073114
2002/0077967
2002/0087378
2002/0087705
2002/0099617
2002/0107788
2002/0107790
2002/0107803
2002/0120480
2002/0124028
2002/0128889
2002/0133390
2002/0138410
2002/0138420
2002/0143594
2002/0152155
2002/0165723
2002/0194274
2002/0198755
2003/0009420

A
Bl
BL*
Bl
BL*
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
B2
Bl
Bl
B2
Bl
B2
Bl
Bl
Bl
Bl
Bl
Bl
B2
Bl
B2
Bl
B2
Bl
B2
Bl
B2
B2
B2 *
B2
B2
B2 *
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al*
Al
Al

8/2000
2/2001
4/2001
4/2001
6/2001
11/2001
2/2002
4/2002
5/2002
5/2002
7/2002
8/2002
8/2002
10/2002
6/2003
6/2003
10/2003
10/2003
11/2003
2/2004
1/2005
2/2005
2/2005
6/2005
6/2005
10/2005
10/2005
1/2006
4/2006
7/2006
10/2008
12/2008
2/2009
7/2009
3/2010
5/2010
6/2010
6/2010
9/2010
10/2010
10/2010
12/2010
1/2011
1/2011
2/2011
3/2011
4/2011
7/2011
82012
7/2013
10/2001
11/2001
11/2001
11/2001
4/2002
4/2002
5/2002
5/2002
6/2002
6/2002
6/2002
7/2002
7/2002
7/2002
8/2002
8/2002
8/2002
8/2002
9/2002
9/2002
9/2002
9/2002
9/2002
10/2002
10/2002
11/2002
12/2002
12/2002
1/2003

Fletcher et al.
Galperin et al.
Duphorne
McGurl et al.
Gilmour
Hembree et al.

Vivares et al.

Altman et al.

Lebda et al.

Thompson

Vivares et al.

Vivares et al.

Dykes et al.

Kirksey

Kuwazawa

Wright et al.

Farnworth et al.

Brady

Acosta et al.

Akram et al.

Dorgan et al.

Wakelam et al.

Nishihara et al.

Broadbent et al.

Farnworth et al.

Monchilovich et al.

Rathburn

Broadbent et al.

Freeman et al.

Fogelson

Ellis et al.

Meredith et al.

Allin et al.

Sweet et al.

Allin et al.

Allin et al.

Kayahara et al. ............ 705/7.23
Allin et al.

Eichhorn et al.

Abbottetal. ......c.oene. 705/35
Allin et al.

Orifici et al.

Allin et al.

Allin et al.

Allin et al.

Allin et al.

Allin et al.

Allin et al.

Allin et al.

Allin et al.

Mori

Walker et al.

Wares

Broadbent et al.

Dhar et al.
Livesay et al.
Toscano

Mon

Conlow
Nicastro et al.
Ingram et al.
Como

Smyth
Fogelson
Cunningham
Nielson
Lisanke et al.
Kroeger
Kroeger
Kroeger
Kroeger
Siska
Seaman
Kroeger
Greenwood et al.
Kroeger
Kroeger

Birkner et al.
Jones

379/142.15

GO6F 17/3061

705/38



US 9,336,542 B2
Page 3

(56)

2003/0018492
2003/0018507
2003/0018510
2003/0023675
2003/0023677
2003/0036972
2003/0050871
2003/0135401
2003/0135481
2003/0156142
2003/0179241
2003/0200168
2003/0220806
2003/0225587
2003/0225748
2003/0233267
2003/0233303
2003/0236676
2003/0236692
2004/0054566
2004/0059592
2004/0078296
2004/0083164
2004/0083165
2004/0088246
2004/0117302
2004/0117361
2004/0153350
2004/0153366
2004/0181482
2004/0186763
2004/0210470
2004/0215633
2004/0230521
2004/0243508
2004/0255266
2005/0021449
2005/0033582

2005/0033690
2005/0039115
2005/0049966
2005/0076213
2005/0137931
2005/0144125
2005/0171790
2005/0182641
2005/0197856
2005/0197953
2005/0204283
2005/0209897
2005/0216400
2005/0222923
2005/0222924
2005/0222942
2005/0262013
2005/0289051
2006/0010005
2006/0173706
2006/0173775
2006/0271397
2006/0271477
2006/0271478
2006/0271479
2006/0271480
2007/0078771
2007/0265963
2007/0288334
2008/0005022
2008/0010199
2008/0021823
2008/0027840
2008/0027861
2008/0040264
2008/0046350

U.S. PATENT DOCUMENTS

Al
Al
Al*
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al*
Al
Al
Al
Al
Al
Al*

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al*
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

References Cited

1/2003
1/2003
1/2003
1/2003
1/2003
2/2003
3/2003
7/2003
7/2003
8/2003
9/2003
10/2003
11/2003
12/2003
12/2003
12/2003
12/2003
12/2003
12/2003
3/2004
3/2004
4/2004
4/2004
4/2004
5/2004
6/2004
6/2004
8/2004
8/2004
9/2004
9/2004
10/2004
10/2004
11/2004
12/2004
12/2004
1/2005
2/2005

2/2005
2/2005
3/2005
4/2005
6/2005
6/2005
8/2005
8/2005
9/2005
9/2005
9/2005
9/2005
9/2005
10/2005
10/2005
10/2005
11/2005
12/2005
1/2006
8/2006
8/2006
11/2006
11/2006
11/2006
11/2006
11/2006
4/2007
11/2007
12/2007
1/2008
1/2008
1/2008
1/2008
1/2008
2/2008
2/2008

Carlson
Flanagan

Sanches ..............

Ouchi et al.

Morison Zuill et al.

Zamma et al.
Broughton
Parr

Helmes et al.
Nonaka et al.
Nonaka et al.

Cullen, III et al.

Hoffman et al.
Mueller
Haeberle
Hertel-Szabadi
Elazouni
Graham
Hertel-Szabadi
J’Maev
Yadav-Ranjan
Dykes et al.
Schwartz et al.
Lawrence
Jepsen et al.
Weichert et al.
Greer et al.
Kim et al.
Olson et al.
Yap

Smith

Rusk ..oocoovevinnrn,

Harris

Broadbent et al.

Samson et al.
Dement
Sweeney
Gadd

Antognini et al.

Gordon et al.
Melling et al.
Conlow
Janssen
Erbey et al.
Blackmon
Ing et al.
Drucker

Broadbent et al.

Kroeger
Luhr

Doyleetal. ...

Lambright
Sumino et al.
Pheil et al.
Guthner et al.
Allin et al.
Rowland
Allin et al.
Cullen et al.
Allin et al.
Allin et al.
Allin et al.
Allin et al.
Allin et al.
Allin et al.
Allin et al.
Creedle et al.
Allin et al.
Allin et al.
Allin et al.
Allin et al.
Gendler
Allin et al.
Allin et al.

G06Q 30/02
704/277

............ 705/39

2008/0046359 Al 2/2008 Allin et al.
2008/0147468 Al 6/2008 Allin et al.
2008/0281735 Al  11/2008 Allin et al.
2008/0288379 Al  11/2008 Allin et al.
2009/0012886 Al 1/2009 Allin et al.
2009/0171724 Al 7/2009 Allin et al.
2010/0088247 Al 4/2010 Allin et al.
2010/0131395 Al 5/2010 Allin et al.
2010/0153280 Al 6/2010 Fox et al.

2010/0153293 Al 6/2010 Fox et al.

2010/0250417 Al 9/2010 Allin et al.
2010/0268643 Al  10/2010 Allin et al.
2010/0274716 Al  10/2010 Allin et al.
2011/0119177 Al 5/2011 Allin et al.
2011/0125636 Al 5/2011 Allin et al.
2012/0284178 Al 11/2012 Allin et al.

FOREIGN PATENT DOCUMENTS

AU 2010200023 5/2012
AU 2010200024 7/2012
AU 2010200025 7/2012
EA 11312 11/2008
EP 1381260 1/2004
HK 1107418 A 4/2008
JP 2001195457 7/2001
JP 2003-141431 5/2003
KZ 11312 11/2008
RU 11312 11/2008
SG 128340 1/2009
WO WO 2006011904 2/2006
ZA 200610814 6/2009
OTHER PUBLICATIONS

Kelly, Jeffrey; “A Better Building? Well a Better Way to Pay for It;”
Richmond Times Dispatch; May 22, 2005; p. D-7; Richmond News-
papers, Inc.

Lampton, M. et al.; Stacked Orthogonal Serpentine Delay Lines with
Vias for Two-dimensional Microchannel Plate Readout; Rev Scien-
tific Instruments, Dec. 2002, vol. 71, No. 12, pp. 4611-4619.
Rawlins, Gordon C., “Contruction ERP Software: Balancing Data
Between Finance & The Field,” CFMA BP, Sep.-Oct. 2004; pp.
77-78, 81-82.

Macomber Builders Kicks Off Second Century of Construction
Excellence With Computer Methods, PR Newswire, New York: Apr.
22,2004; p. 1.

Zoellick, Bill, “Electronic Signatures—Commentary on the Flec-
tronic Signatures in Global and National Commerce Act,” Fastwater
Library b2b economy, Jan. 12, 2005, pp. 1-11, Fastwater LLP.
Harland Financial Solutions, Inc.; Harland Financial Solutions
[online]; [retrieved on Jun. 9, 2004]; Retrieved from the Internet
<URL: http://harlandfinancialsolutions.com/>; p. 1.

Harland Financial Solutions, Inc.; “Touche Customer Relationship
Management Solution;” Harland-Touché Customer Relationship
Solution [online]; [retrieved on Jun. 9, 2004]; Retrieved from the
Internet <URL: http://harlandfinancialsolutions.com/
ProductsandServices/Touche.asp>; p. 1.

Harland Financial Solutions, Inc.; “Touché Analyzer;” Harland
Financial Solutions—Touché Analyzer [online]; [retrieved on Jun. 9,
2004]; Retrieved from the Internet <URL:  hitp://
harlandfinancialsolutions.com/ProductsandServices/ Analyzer.
asp?IE=156>; pp. 1-2.

Harland Financial Solutions, Inc.; “Touché Messenger;” Harland—
Touché Messenger [online]; [retrieved on Jun. 9, 2004]; Retrieved
from the Internet <URL: http://harlandfinancialsolutions.com/
ProductsandServices/Messenger.asp?IE=157>; pp. 1-2.

Harland Financial Solutions, Inc.; “Expert Series Tools;” Harland—
Expert Series Tools [online]; [retrieved on Jun. 9, 2004]; Retrieved
from the Internet <URL: http://harlandfinancialsolutions.com/
ProductsandServices/Expert.asp>; p. 1.

Harland Financial Solutions, Inc.; “Analytical Tools;” Harland—
Analytical Tools [online]; [retrieved on Jun. 9, 2004]; Retrieved from
the  Internet <URL:  http://harlandfinancialsolutions.com/
ProductsandServices/Analysis.asp>; p. 1.



US 9,336,542 B2
Page 4

(56) References Cited
OTHER PUBLICATIONS

Harland Financial Solutions, Inc.; “Touché Advisor Data Enhance-
ment Services;” Harland—Data Enhancement [online]; [retrieved on
Jun. 9, 2004]; Retrieved from the Internet <URL: http://
harlandfinancialsolutions.com/ProductsandServices/
InformationServices.asp>; pp. 1-2.

Electus, Inc.; Construction Industry Management and Planning Soft-
ware—ECL Software [online], [retrieved on Jun. 9, 2004]; Retrieved
from the Internet <URL: http://www.eclectusinc.com/>; p. 1.
Electus, Inc.; “Products;” CMIS, Home Construction Accounting,
Estimating, Management and Payroll Software—ECL Software
[online], [retrieved on Jun. 9, 2004]; Retrieved from the Internet
<URL: http://www.eclectusinc.com/cmis.html>; p. 1.

Electus, Inc.; Construction Industry Management Information Sys-
tem, Fund Control Software and Public Safety—ECL Software
[online], [retrieved on Jun. 9, 2004]; Retrieved from the Internet
<URL: http://www.eclectusinc.com/products. html>; p. 1.

Electus, Inc.; “Fund Control;” Fund Control Banking Software—
ECL Software [online]; [retrieved on Jun. 9, 2004]; Retrieved from
the Internet <URL: http://www.eclectusinc.com/fc. html>; pp. 1-2.
Landamerica Financial Group, Inc.; “Contact;” Welcome to
SafeDraw [online]; [retrieved on Jun. 9, 2004]; Retrieved from the
Internet <URL: http://www.safedraw.com/contact.asp? UPK=&
LoD=&LoT=&FID=&SID=>; p. 1.

Landamerica Financial Group, Inc.; “Request Info;” Welcome to
SafeDraw [online]; [retrieved on Jun. 9, 2004]; Retrieved from the
Internet <URL: http://www.safedraw.com/contact.asp? UPK=&
LoD=&LoT=&FID=&SID=>; p. 1.

Landamerica Financial Group, Inc.; “Login;” Welcome to SafeDraw
[online]; [retrieved on Jun. 9, 2004]; Retrieved from the Internet
<URL: http://www.safedraw.com/login.asp>; pp. 1-2.

Landamerica Financial Group, Inc.; “About AD Logo;” Welcome to
SafeDraw [online]; [retrieved on Jun. 9, 2004]; Retrieved from the
Internet  <URL:  http://www.safedraw.com/aboutAccvuDraw.
asp?UPK=&LoD=&LoT=&EID=&SID=>; p. 1.

Landamerica Financial Group, Inc.; “Questions & Answers;” Wel-
come to SafeDraw [online]; [retrieved on Jun. 9, 2004]; Retrieved
from the Internet <URL: http://www.safedraw.com/QandA.
asp?UPK=&LoD=&LoT=&EID=&SID=>; pp. 1-2.

Landamerica Financial Group, Inc.; “Terms;” Welcome to SafeDraw
[online]; [retrieved on Jun. 9, 2004]; Retrieved from the Internet
<URL: http://www.safedraw.com/safedraw__terms__out.asp?
UPK=&LoD=&LoT=&EID=&SID=>; pp. 1-4.

Construction Monitoring Systems, LLC; “Contact;” Welcome to
AccuDraw [online]; [retrieved on Jun. 9, 2004]; Retrieved from the
Internet <URL: http://accudraw.com/contact.asp>; p.1.
Construction Monitoring Systems, LLC; “Request Info;” Welcome
to AccuDraw [online]; [retrieved on Jun. 9, 2004]; Retrieved from the
Internet <URL: http://accudraw.com/RequestInfo.asp? UPK=&
LoD=&LoT=&FID=&SID=>; p. 1.

Construction Monitoring Systems, LLC; “About AD Logo;” Wel-
come to AccuDraw [online]; [retrieved on Jun. 9, 2004]; Retrieved
from the Internet <URL: http://accudraw.com/aboutAccuDraw.
asp?UPK=&LoD=&LoT=&EID=&SID=>; p. 1.

Construction Monitoring Systems, LLC; “Questions & Answers;”
Welcome to AccuDraw [online]; [retrieved on Jun. 9, 2004];
Retrieved from the Internet <URL: http://accudraw.com/QandA.
asp?UPK=&LoD=&LoT=&EID=&SID=>; p. 1.

Construction Monitoring Systems, LLC; “AccuDraw, an AD network
product;” Lender Page [online]; [retrieved on Jun. 9, 2004];
Retrieved from the Internet <URL: http://accudraw.com/
LenderPage.asp>; pp. 1-3.

Construction Monitoring Systems, LLC; “AccuDraw, an AD network
product;” Processor Page [online]; [retrieved on Jun. 9, 2004];
Retrieved from the Internet <URL: http://accudraw.com/Proces-
sorPage.asp>; pp. 1-3.

Construction Monitoring Systems, LLC; “AccuDraw, an AD network
product;” Builder Page [online]; [retrieved on Jun. 9, 2004];
Retrieved from the Internet <URL: http://accudraw.com/
BuilderPage.asp>; pp. 1-3.

Gradebeam LLC; “Welcome to GradeBeam;” GradeBeam—Home
[online]; [retrieved on Sep. 15, 2004]; Retrieved from the Internet
<URL: http://www.gradebeam.com/>; p. 1.

Gradebeam LILC; “GradeBeam Frequently Asked Questions;”
GradeBeam—FAQ’s [online]; [retrieved on Sep. 15, 2004];
Retrieved from the Internet <URL: http://www.gradebeam.com/faq.
html>; pp. 1-4.

Gradebeam LLC; “GradeBeam, Construction Communication Sys-
tem;” Slideshow [online]; [retrieved on Sep. 15, 2004]; Retrieved
from the Internet <URL: http://www.gradebeam.com/presentation.
pps>; pp- 1-17.

Gradebeam LLC; “About Us;” GradeBeam—About Us [online];
[retrieved on Sep. 15, 2004]; Retrieved from the Internet <URL:
http://www.gradebeam.com/main/aboutus.asp>; pp. 1-2.
Gradebeam LLC; “User Agreement;” GradeBeam—User Agree-
ment [online]; [retrieved on Sep. 15, 2004]; Retrieved from the
Internet <URL: http://www.gradebeam.com/main/useragreement.
asp>; pp. 1-8.

Computerease, Inc.; “Paragon, Software for Contractors;” p. 1.
Construction Monitoring Systems, LLC; AccuDraw Explored Guide
Cover Letter; p. 1.

Construction Monitoring Systems, LLC; AccuDraw Explored Guide
[on line]; [retrieved Feb. 21, 2006]; Retrieved from the Internet
<URL: https://accudraw.com/
AccuDraw%20EXPLORED%20web20version.htm>; pp. 1-17.
Construction Monitoring Systems, LL.C; “CMS / AccuDraw Proces-
sor Manual;” pp. 1-10.

Construction Monitoring Systems, LLC; “Your Agenda Screen
Shot;” Welcome to AccuDraw [online]; [retrieved Feb. 28, 2006];
Retrieved from the Internet <URL: https://accudraw.com/agenda.
asp?UPK=287&LoD=13596&LoT=33953&EID=38664.
763587963.706538&SID=106>; p. 1.

Construction Monitoring Systems, LLC; “Draw Details Screen
Shot;” Welcome to AccuDraw [online]; [retrieved Feb. 28, 2006];
Retrieved from the Internet <URL: https://accudraw.com/DrawAp-
proval2.asp?UPK=287&LoD=13596&LoT=33953 &EID=38664.
7635879 63.706538&SID=106&PID=38820.3345023148.
312131&CD=1>; pp. 1-2.

Construction Monitoring Systems, LLC; “User Information Screen
Shot;” Welcome to AccuDraw [online]; [retrieved Feb. 28, 2006];
Retrieved from the Internet <URL: https://accudraw.com/userinfo.
asp?UPK=287&LoD=13596&LoT=33953&EID=38664.
763587963.7065 38&SID=106>; p. 1.

Construction Monitoring Systems, LLC; “Accudraw: Construction
Loan Monitoring Software for the Financial Services Industry;”
AccuDraw Brochure; pp. 1-2.

Cortexion, Inc.; Cortexion, Inc.—Financial Project Management
[online]; [retrieved on Jun. 22, 2006]; Retrieved from the Internet
<URL: http://www.cortexion.com/Default.aspx>; p. 1.

Cortexion, Inc.; “Implementing the Cortexion™ System;”
Cortexion, Inc.—Implementation [online]; [retrieved on Jun. 22,
2006]; Retrieved from the Internet <URL: http://www.cortexion.
com/Implementation.aspx>; p. 1.

Cortexion, Inc.; “Cortexion provides a unique and valuable service to
project Owners and Lenders;” Cortexion, Inc.—Services [online];
[retrieved on Jun. 22, 2006]; Retrieved from the Internet <URL:
http://www.cortexion.com/Services.aspx>; pp. 1-2.

Cortexion, Inc.; “Banks & Lenders;” Cortexion, Inc.—Benefits for
Banks [online]; [retrieved on Jun. 22, 2006]; Retrieved from the
Internet <URL: http://www.cortexion.com/Popups/Banks.aspx>; p.
1.

Cortexion, Inc.; “Project Owners;” Cortexion, Inc—Benefits for
Project Owners [online]; [retrieved on Jun. 22, 2006]; Retrieved from
the Internet <URL: http://www.cortexion.com/Popups/Owners.
apx>; p. 1.

Cortexion, Inc.; “Design Professionals;” Cortexion, Inc.—Benefits
for Design Professionals [online]; [retrieved on Jun. 22, 2006];
Retrieved from the Internet <URL: http://www.cortexion.com/
Popups/Designers.aspx>; p. 1.

Cortexion, Inc.; “General Contractors;” Cortexion, Inc.—Benefits
for General Contractors [online]; [retrieved on Jun. 22, 2006];
Retrieved from the Internet <URL: http://www.cortexion.com/
Popups/GeneralContractors.aspx™>; p. 1.



US 9,336,542 B2
Page 5

(56) References Cited
OTHER PUBLICATIONS

Cortexion, Inc.; “Subcontractors;” Cortexion, Inc.—Benefits for
Subcontractors [online]; [retrieved on Jun. 22, 2006]; Retrieved from
the Internet <URL: http://www.cortexion.com/Popups/Subcontrac-
tors.aspx>; p. 1.

Cortexion, Inc.; “Suppliers;” Cortexion, Inc.—Benefits for Suppli-
ers—Materials, Equipment [online]; [retrieved on Jun. 22, 2006];
Retrieved from the Internet <URL: http://www.cortexion.com/
Popups/Suppliers.aspx>; p. 1.

Cortexion, Inc.; “Rental Yards;” Cortexion, Inc.—Benefits for Rental
Yards [online]; [retrieved on Jun. 22, 2006]; Retrieved from the
Internet <URL: http://www.cortexion.com/Popups/Rental Yards.
aspx>; p. 1.

Cortexion, Inc.; “Guaranteed Savings;” Cortexion, Inc.—Guaran-
teed Savings [online]; [retrieved Jun. 22, 2006]; Retrieved from the
Internet <URL: http://www.cortexion.com/Savings.aspx>; p. 1.
Cortexion, Inc.; “Reduction of Risk;” Cortexion, Inc.—Reduction of
Risk [online]; [retrieved on Jun. 22, 2006]; Retrieved from the
Internet <URL: http://www.cortexion.com/Risk.aspx>; p. 1.
Cortexion, Inc.; “No Upfront Costs;” Cortexion, Inc..—No Upfront
Costs [online]; [retrieved on Jun. 22, 2006]; Retrieved from the
Internet <URL: http://www.cortexion.com/Costs.aspx>; p. 1.
Cortexion, Inc.; “Better Project Control;” Cortexion, Inc.—Better
Project Control [online]; [retrieved on Jun. 22, 2006]; Retrieved from
the Internet <URL: http://www.cortexion.com/ProjectControl.
aspx>; p. 1.

Cortexion, Inc.; “Schedule Control;” Cortexion, Inc.—Schedule
Control [online]; [retrieved on Jun. 22, 2006]; Retrieved from the
Internet <URL: http://www.cortexion.com/ScheduleControl.aspx>;
[

Cortexion, Inc.; “Easy to Use;” Cortexion, Inc—Fasy to Use
[online]; [retrieved on Jun. 22, 2006]; Retrieved from the Internet
<URL: http://www.cortexion.com/Easy.aspx>; p. 1.

Cortexion, Inc.; “Better Visibility;” Cortexion, Inc.—Better Visibil-
ity [online]; [retrieved on Jun. 22, 2006]; Retrieved from the Internet
<URL: http://www.cortexion.com/Visibility.aspx>; p. 1.

Cortexion, Inc.; “High Team Morale;” Cortexion, Inc.—High Team
Morale [online]; [retrieved on Jun. 22, 2006]; Retrieved from the
Internet <URL: http://www.cortexion.com/Morale.aspx>; p. 1.
Cortexion, Inc.; “The Cortexion team is dedicated to eliminating
inefficiencies in construction financing and project management;”
Cortexion, Inc.—About Us [online]; [retrieved on Jun. 22, 2006];
Retrieved from the Internet <URL: http://www.cortexion.com/
AboutUs.aspx>; pp. 1-2.

Hart Business Solutions, Inc.; “Maximizing Construction Billing
Efficiency and Accuracy: The Integrated Payment Application Man-
date;” Jul. 2004; pp. 1-7.

Hart Business Solutions, LLC.; Accelerate Your Progress Payment
Applications; GCPay Brochure; pp. 1-2.

Harland Financial Solutions, Inc.; “Harland Financial Solutions
Mortgage Solutions;” Mortgage Solutions [online]; [retrieved on
Dec. 7, 2006]; Retrieved from the Internet ,URL: http://www.
harlandfs.com/ProductsAndServices/MortgageSolutions.asp>; pp.
1-2.

Harland Financial Solutions, Inc.; “Harland Point of Sale;” Point of
Sale [online]; [retrieved on Dec. 7, 2006]; Retrieved from the Internet
<URL: http://www.harlandfs.com/ProductsAndServices/
pointofsale.asp>; pp. 1-2.

Harland Financial Solutions, Inc,: “Harland—DPoint of Sale;”
Interling® E3® Origination Client [online]; [retrieved on Dec. 7,
2006]; Retrieved from the Internet <URL: http://www.harlandfs.
com/ProductsAndServices/pointofsale.asp?ID=292>; pp. 1-2.
Harland Financial Solutions, Inc.; “Interling® E3® Origination Cli-
ent;” Product Brochure [online]; [retrieved on Dec. 7, 2006];
Retrieved from the Internet <URL: http://www.harlandfs.com/im-
ages/IE3_ OrigClient_ PS%200906R5 pdf>; 2006; pp. 1-2.
Harland Financial Solutions, Inc.; “Harland—DPoint of Sale;”
Interling® Entre [online]; [retrieved Dec. 7, 2006]; Retrieved from
the Internet <URL: http://www.hanlandfs.com/
ProductsandServices/pointofsale.asp?ID=142>; pp. 1-2.

Harland Financial Solutions, Inc.; “Interling® Entre;” Product Bro-
chure [on line]; [retrieved on Dec. 7, 2006]; Retrieved from the
Internet <URL: http://www.harlandfs.com/ProductsAndServices/
imagesinterling/Entre_ Brochure.pdf>; pp. 1-4.

Harland Financial Solutions, Inc.; “Harland—DPoint of Sale;”
Interling® eMortgageWare® [online]; [retrieved on Dec. 7, 2006];
Retrieved from the Internet ,URL: http://www.harlandfs.com/
ProductsAndServices/pointofsale.asp?ID+184>; pp. 1-2.

Harland Financial Solutions, Inc.; “Interling® eMortgageWare0;”
Product Brochure [online] [retrieved on Dec. 7, 2006]; <URL: http://
www.harlandfs.com/Products AndServices/imagesinterling/eMW__
Brochure.pdf>; 2005; pp. 1-4.

Harland Financial Solutions, Inc.; “Harland—Mortgage L.oan Origi-
nation & Production;” Mortgage Loan Origination & Production
[online]; [retrieved on Dec. 7, 2006] Retrieved from the Intrnet
<URL: http://www.harlandfs.com/ProductsAndServices/
LoanOrigProd.asp>; pp. 1-2.

Harland Financial Solutions, Inc.; “Harland—Mortgage L.oan Origi-
nation & Production;” Interling® E3® [online]; [retrieved on Dec. 7,
2006] Retrieved from the Intrnet <URL: http://www.harlandfs.com/
ProductsAndServices/LoanOrigProd.asp?ID+143>; pp. 1-2.
Harland Financial Solutions, Inc.; “Interling® E3®;”Product Bro-
chure [online]; [retrieved Dec. 7, 2006]; Retrieved from the Internet
<URL:  http://www.harlandfs.com/ProductsAndServices/images/
Interling/E3_ Brochure.pdf>; 2005; pp. 1-6.

Harland Financial Solutions, Inc.; “Harland—Mortgage L.oan Origi-
nation & Production;” Interling® MortgageWare® [online];
[retrieved on Dec. 8, 2006]; Retrieved from the Internet <URL:
http://www.harlandfs.com/ProductsAndServices/L.oanOrigProd.
asp?ID=144>; pp. 1-3.

Harland Financial Solutions, Inc.; “Harland—Mortgage L.oan Origi-
nation & Production;” Interling® PostClosing [online]; [retrieved on
Dec. 7, 2006]; Retrieved from the Internet ,URL: http://www.
harlandfs.com/ProductsAndServices/LoanOrigProd.asp?ID=145>;
pp. 1-3.

Harland Financial Solutions, Inc.; “Harland Financial Solutions—
Secondary Marketing;” Interling® Smart™ [online]; [retrieved on
Dec. 8, 2006]; Retrieved from the Internet <URL: http://www.
harlandfs.com/ProductsAndServices/LoanOrigProd.asp?ID=160>;
pp. 1-3.

Harland Financial Solutions, Inc.; “Harland—ILoan Servicing;”
Loan Servicing [online]; [retrieved on Dec. 7, 2006]; Retrieved from
the Internet <URL: http://www.harlandfs.com/
ProductsAndServices/LoanServicing.asp>; p. 1.

Harland Financial Solutions, Inc.; “Harland—ILoan Servicing;”
Interling® Loan Servicing [online]; [retrieved on Dec. 7, 2006];
Retrieved from the Internet <URL:www.harlandfs.com/
ProductsAndServices/LoanServicing.asp?ID=150>; pp. 1-2.
Harland Financial Solutions, Inc.; “Interling® Loan Servicing;”
Product Brochure [online]; [retrieved on Dec. 7, 2006]; Retrieved
from  the Internet <URL: http://www.harlandfs.com/
ProductsAndServices/imagesinterling/LS_ Brochure.pdf>; 2006,
pp. 1-6.

Harland Financial Solutions, Inc.; “Harland—ILoan Servicing;”
Interling® BuilderBlocks [online]; [retrieved on Dec. 8, 2006];
Retrieved from the Internet <URL:www.harlandfs.com/
ProductsAndServices/LoanServicing.asp?ID=148>; pp. 1-2.
Harland Financial Solutions, Inc.; “Interling® BuilderBlock$;”
Product Brochure [online]; [retrieved on Dec. 8, 2006]; Retrieved
from  the Internet <URL: http://www.harlandfs.com/
ProductsAndServices/images/interling/BBlocksBrochure.pdf>;
2005; pp. 1-4.

Expesite, Inc.; “Features and Benefits;” Web Based Project Manage-
ment Software | Project Management System [online]; [retrieved on
Jul. 3, 2007]; Retrieved from the Internet <URL: http://www.
expesite.com/homepage/products__services/productsservices.asp>;
pp. 1-2.

Expesite, Inc.; “Project Fact Sheet and Corporate Fact Sheet;” Media
Kit [online]; [retrieved on Jul. 3, 2007]; Retrieved from the Inter-
net ,URL: http://www.expesite.com/homepage/press/mediakit.pdf>;
pp. 1-5.



US 9,336,542 B2
Page 6

(56) References Cited
OTHER PUBLICATIONS

Expesite, Inc.; “National Companies Sign Up for Online Project
Management;” Expesite—Collaboration Program Management
[online]; [retrieved on Jul. 3, 2007]; Retrieved from the Internet
<URL: http://www.expesite.com/homepage/press/2002__2003/
nationalcompanies.asp>; Jan. 28, 2002; p. 1.

Expesite, Inc.; “Expesite Rolls Our New Cost Tracking Toolin Latest
Release;” Expesite—Collaboration Program Management [online];
[retrieved on Jul. 3, 2007]; Retrieved from the Internet ,URL: http://
www.expesite.com/homepage/press/2004/version50.asp>; Jan. 6,
2003; p. 1.

Expesite, Inc.; “Expesite Releases New Version of Web-Based
Project Management Tool;” Expesite—Collaboration Program Man-
agement [online]; [retrieved on Jul. 3, 2007]; Retrieved from the
Internet <URL: http://www.expesite.com/homepage/press/2006/
newreleasejam.asp>; Jan. 6, 2004; p. 1.

Hart Business Solutions, LLC; “Overview;” GCPay™ Help Text
[online]; [retrieved on Nov. 14, 2005]; Retrieved from the Internet
<URL: http://www.gcpay.com/images/GCPay_ HelpMain html>;
pp. 1-35.

Hart Business Solutions, LLC; “GCPay™ Customer Feedback;”
GCPay Testimonials [online]; [retrieved on Dec. 16, 2005];
Retrieved from the Internet <URL: http://www.gcpay.com/testimo-
nials.jsp>; p. 1.

Hart Business Solutions, LLC; “About GCPay™;” About GCPay
[online]; [retrieved on Dec. 16, 2005]; Retrieved from the Internet
<URL: http://www.gcpay.com/about GCPay.jsp>; pp. 1-2.

Hart Business Solutions, LL.C; GCPay Slideshow [online]; [retrieved
on Dec. 16, 2006]; Retrieved from the Internet <URL: http://www.
gepay.com/images/slides/Slide[ 1b-15b].gif>; pp. 1-15.

Hart Business Solutions, LLC; “Hart Business Solutions to Unveil
GCPay at Sage Summit;” Press Release; Oct. 25, 2005; p. 1.
Emerging Solutions, Inc.; “Constructware, Communication. Col-
laboration. Control.;” Constructware home page [online]; [retrieved
on Jan. 18, 2006]; Retrieved from the Internet <URL: http://www.
constructware.com>; pp. 1-2.

Jobpac International Systems Pty Ltd.; Jobpac—Home [online];
[retrieved on Jan. 18, 2006]; Retrieved from the Internet <URL:
http://www.jobpac.com.au>; p. 1.

Primavera Systems, Inc.; Primavera Systems, Inc.—Project and Port-
folio Management [online]; [retrieved on Jan. 18, 2006]; Retrieved
from the Internet <URL: http://www.primavera.com>; p. 1.
Constructure; ConstructSure Risk Management, Inspection, Fund
Control, and Estimating Services [online]; [retrieved on Jun. 9,
2004]; Retrieved from the Internet <URL: http://www.
econstructsure.com/solutions.htm>; p. 1.

Constructure; “New Program Release—Construction Renovation
Bond Program;” ConstructSure Risk Management, Inspection, Fund
Control, and Estimating Services [online]; [retrieved on Jun. 9,
2004]; Retrieved from the Internet <URL: http://www.
econstructsure.com/bond__index.htm>; pp. 1-2.

Constructure; “Our Mission;” ConstructSure Risk Management,
Inspection, Fund Control, and Estimating Services [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.econstructsure.com/mission.htm>; p. 1.

Constructure; “About ConstructSure;” ConstructSure Risk Manage-
ment, Inspection, Fund Control, and Estimating Services [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.econstructsure.com/company.htm>; pp. 1-2.

Constructure; “Our Team;” ConstructSure Risk Management,
Inspection, Fund Control, and Estimating Services [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.econstructsure.com/team.htm>; pp. 1-3.

Constructure; “Our Customers;” ConstructSure Risk Management,
Inspection, Fund Control, and Estimating Services [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.econstructsure.com/customers.htm>; p. 1.

Constructure; “Our Partners” ConstructSure Risk Management,
Inspection, Fund Control, and Estimating Services [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.econstructsure.com/partners.htm>; p. 1.

FAS Construction Management, Inc.; About FAS Graphic [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.fascompanies.com/Products/ CMPM/CMPMGraphic.htm>; p.
1.

FAS Construction Management, Inc.; FAS CM/PM Text [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.fascompanies.com/Products/ CMPM/CMPMText. htm>; p. 1.
FAS Construction Management, Inc.; About FAS Graphic [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.fascompanies.com/Products/CRM/CMGraphic. htm>; p. 1.
FAS Construction Management, Inc.; FAS CRM Text [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.fascompanies.com/Products/ CRM/CRMText.htm>; p. 1.

FAS Construction Management, Inc.; “About FAS Construction
Management;” About FAS Title [online]; [retrieved on Jun. 9, 20047,
Retrieved from the Internet <URL: http://www.fascompanies.com/
About%20FAS/About Title htm>; p. 1.

FAS Construction Management, Inc.; About FAS Graphic [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.fascompanies.com/About%20FAS/AboutGraphic. htm>; p. 1.
FAS Construction Management, Inc.; About FAS Text [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.fascompanies.com/About%20FAS/AboutGraphic. htm>; p. 1.
Safedocs; “About SafeDocs;” About SafeDocs [online]; [retrieved on
Jun. 9, 2004]; Retrieved from the Internet <URL: http://www.sfdocs.
com/about.html> pp. 1-2.

Safedocs; SafeDocs Home [online]; [retrieved on Jun. 9, 2004];
Retrieved from the Internet <URL: http://www.sfdocs.com/>; p. 1.
Safedocs; Unprecedented Document Security [online]; [retrieved on
Jun. 9, 2004]; Retrieved from the Internet <URL: http://www.sfdocs.
com/featurel__popup.html>; p. 1.

Safedocs; “Value Proposition;” Turn Days Into Hours [online];
[retrieved on Jun. 9, 2004]; Retrieved from the Internet <URL: http://
www.sfdocs.com/feature2__popup.html> p. 1.

Safedocs; “Work-Flow;” Unlimited Application Options [online];
[retrieved on Jun. 9, 2004]; Retreved from the Internet <URL: http://
www.sfdocs.com/feature3__popup.html>; p. 1.
http://www.wbaonline.org, “Wisconsin Builders Association—Pre-
serving and Promoting the American Dream,” corporate and infor-
mational material, Jan. 12, 2005, Wisconsin Builders Association,
USA.

http://www.sackepr.com/SackeCMiCAug28-2003.html, “Computer
Methods International Corp. Appoints Sacke & Associates Inc. as Its
North American Public Relations Agency of Record,” Aug. 28, 2003,
pp. 1-2, Computer Method International Corp., Toronto, Canada.
Wisconsin Builders Association; “The WBA Foundation;” “Wiscon-
sin Builders Association—Preserving and Promoting the American
Dream,” [online]; [retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/about/wba.
asp>; pp. 1-3.

Sacke & Associates Inc.; “Computer Methods International Corp.
Appoints Sacke & Associates Inc. as Its North American Public
Relations Agency of Record;” Company News [on line]; [retrieved
Mar. 16, 2005]; Retrieved from the Internet <http://www.sackepr.
com/SackeCMiCAug28-2003 html>; Aug. 28, 2003, pp. -2,
Toronto, Canada.

Wisconsin Builders Association; “WBA Foundation Donor Funds;”
Wisconsin Builders Association—Preserving and Promoting the
American Dream [online]; [retrieved on Jan. 12, 2005]; Retrieved
from the Internet <URL: http://www.wisbuild.org/site/content/
about/donorfunds.asp>; pp. 1-2.

Wisconsin Builders Association, “Past Presidents;” Wisconsin
Builders Association—Preserving and Promoting the American
Dream [online]; [retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/aboutipast.
asp>; pp. 1-2.



US 9,336,542 B2
Page 7

(56) References Cited
OTHER PUBLICATIONS

Wisconsin Builders Association; “Committee Chairs;” Wisconsin
Builders Association—Preserving and Promoting the American
Dream [online]; [retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/about/com-
mittee.asp>; p. 1.

Wisconsin Builders Association; “Board of Directors;” Wisconsin
Builders Association—Preserving and Promoting the American
Dream [online]; [retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/aboutlboard.
asp>; pp. 1-2.

Wisconsin Builders Association; “About Wisconsin Builders Asso-
ciation;” Wisconsin Builders Association—Preserving and Promot-
ing the American Dream [online]; [retrieved on Jan. 12, 2005];
Retrieved from the Internet <URL: http://www.wbaonline.org/site/
content/about/>; p. 1.

Wisconsin Builders Association; “Frequently Asked Questions;”
WBA Foundation [online]; [retrieved on Jan. 12, 2005]; Retrieved
from the Internet <URL: http://www.wisbuild.org/pdfs/FAQ.pdf>;
pp. 1-2.

Wisconsin Builders Association; “Fund Creation and Management
Policy;” WBA Foundation [online]; [retrieved on Jan. 12, 2005];
Retrieved from the Internet <URL: http://www.wisbuild.org/pdfs/
policysht.pdf>; pp. 1-2.

Wisconsin Builders Association; “Code of Ethics;” WBA Foundation
[online]; [retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wisbuild.org/pdfs/codethic.pdf>; p. 1.
Wisconsin Builders Association; “Bylaws [online];” Sep. 2004
[retrieved on Jan. 12, 2005]; Retrieved from the Internet <URL:
http://www.wisbuild.org/pdfs/WBBAbylaws2004.pdf>; pp. 1-7.
Wisconsin Builders Association; “Donation Types;” WBA Founda-
tion [online]; [retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wisbuild.org/pdfs/dontypes.pdf>; pp. 1.
Wisconsin Builders Association; “2003-2004 Legislative Session: In
Review [online];” Jul. 2004 [retrieved on Jan. 12, 2005]; Retrieved
from the Internet <URL:  http://www.wisbuild.org/pdfs/
0304policyupdt.pdf>; pp. 1-4.

Wisconsin Builders Association; “Policy Agenda:” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; [retrieved on Jan. 12, 2005] [online]; [retrieved on Jan. 12,
2005]; Retrieved from the Internet <URL: http://www.wbaonline.
org/site/content/policy.asp/>; p. 1.

Wisconsin Builders Association; “Resource Center;” Wisconsin
Builders Association—Preserving and Promoting the American
Dream [online]; [retrieved on Jan. 12, 2005] [online]; [retrieved on
Jan. 12, 2005]; Retrieved from the Internet <URL: http://www.
whbaonline org/site/content/index.asp/>; p. 1.

Wisconsin Builders Association; “Call to Action;” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; [retrieved on Jan. 12, 2005] [online]; [retrieved on Jan. 12,
2005]; Retrieved from the Internet <URL: http://www.wbaonline.
org/site/content/government/call.asp/>; p. 1.

Wisconsin Builders Association; “Helpful Links;” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; [retrieved on Jan. 12, 2005] [online]; [retrieved on Jan. 12,
2005]; Retrieved from the Internet <URL: http://www.wbaonline.
org/site/content/resource/press.asp/>; pp. 1-2.

Wisconsin Builders Association; “Press Releases;” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; [retrieved on Jan. 12, 2005] [online]; [retrieved on Jan. 12,
2005]; Retrieved from the Internet <URL: http://www.wbaonline.
org/site/content/resource/press.asp/>; pp. 1-2.

Wisconsin Builders Association; “Construction Data;” “Wisconsin
Builders Association—Preserving and Promoting the American
Dream,” [online]; [retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/resource/
construction.asp>; pp. 1-2.

Wisconsin Builders Association; “Bylaws” [online]; Sep. 2004
[retrieved on Jan. 12, 2005]; Retrieved from the Internet <Url: http://
www.wisbuild.org/pdfs/WBAbylaws2004.pdf>; pp. 1-7.

Wisconsin Builders Association; “Donation Types;” WBA Founda-
tion [online]; [retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wisbuild.org/pdfs/dontypes.pdf>; p. 1.
Wisconsin Builders Association; “2003-2004 Legislative Session: In
Review” [online]; Jul. 2004 [retrieved on Jan. 12, 2005]; Retrieved
from the Internet <URL:  http://www.wisbuild.org/pdfs/
0304policyupdt.pdf>; pp. 1-4.

Wisconsin Builders Association; “Policy Agenda” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wbaonline.org/site/content/government/policy.
asp>; p. 1.

Wisconsin Builders Association; “Resource Center;” Wisconsin
Builders Association—Preserving and Promoting the American
Dream [online]; retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/resource/in-
dex.asp>; p. L.

Wisconsin Builders Association; “Call to Action;” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wbaonline.org/site/content/government/call.
asp>; p. 1.

Wisconsin Builders Association; “Helpful Links;” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wbaonline.org/site/content/resource/helpful.
asp>; pp. 1-5.

Wisconsin Builders Association; “Press Releases;” Wisconsin Build-
ers Association—Preserving and Promoting the American Dream
[online]; retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wbaonline.org/site/content/resource/press.asp>;
pp. 1-2.

Wisconsin Builders Association; “Construction Data;” Wisconsin
Builders Association—Preserving and Promoting the American
Dream [online]; retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/resource/
construction.asp>; pp. 1-2.

Wisconsin Builders Association; “Consumer Information;” Wiscon-
sin Builders Associatio—Preserving and Promoting the American
Dream [online]; retrieved on Jan. 12, 2005]; Retrieved from the
Internet <URL: http://www.wbaonline.org/site/content/resource/
consumer.asp>; p. 1.

Wisconsin Builders Association; “Publications;” Wisconsin Builders
Association—Preserving and Promoting the American Dream
[online]; retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wbaonline.org/site/content/publications.asp>; p.
1.

Wisconsin Builders Association; “Contact Us;” Wisconsin Builders
Association—Preserving and Promoting the American Dream
[online]; retrieved on Jan. 12, 2005]; Retrieved from the Internet
<URL: http://www.wbaonline.org/site/content/resource/contact.
asp>; pp. 1-3.

Wisconsin Department of Administration: Division of State Facili-
ties; “List of Projects Out for Bid;” Wisbuild DSF Information Sys-
tem [online]; Jan. 12, 2005 [retrieved on Jan. 12, 2005]; Retrieved
from the Internet <URL: http://www.wisbuild.doa.state.wi.us/dfd/
dfdreports/bid__list__public.asp; pp. 1-4.

Non-Final Office Action for U.S. Appl. No. 11/973,852 dated Jan. 22,
2010.

Non-Final Office Action for U.S. Appl. No. 11/973,852 dated Mar.
18, 2010.

Non-Final Office Action for U.S. Appl. No. 11/973,852 dated Mar. 5,
2009.

Non-Final Office Action for U.S. Appl. No. 11/973,852 dated Dec. 7,
2010.



US 9,336,542 B2
Page 8

(56) References Cited
OTHER PUBLICATIONS

Final Office Action for U.S. Appl. No. 11/484,786 dated Apr. 2,2009.
Non-Final Office Action for U.S. Appl. No. 11/484,786 dated May
29, 2008.

Non-Final Office Action for U.S. Appl. No. 11/484,786 dated Sep.
19, 2007.

Final Office Action for U.S. Appl. No. 11/032,699 dated Mar. 16,
2009.

Non-Final Office Action for U.S. Appl. No. 11/032,699 dated Jul. 7,
2008.

United States Patent Office Final Action for U.S. Appl. No.
13/440,740 dated Oct. 16, 2015 (23 pages).

Leading Retailers Boost Efficiencies by Using Autodesk Solutions
for Design and Construction, PR Newswire_ New York: May 11,
2004.p. 1.

* cited by examiner



US 9,336,542 B2

Sheet 1 of 159

May 10, 2016

U.S. Patent

o_m mw/
/ WILSAS
m _ INFNAYd
WmoEo .\vw \m 08 _|_ 8. 9.
o NVOT N \ \ INLVINISTHAIY
m Y¥IONTT Y3/1ddnS g v yo1o3doNs | | HOLIVELNOD SEANIO
T W | | doLowdinooans | | sosovdinooans TVHINTD A0
L L
T _ _ . ) - tmm%&/
L103LIHOYY ., 0/
— [
gi— wmmsem | 0C g
\A 9} : N Fomss
NOILYOHIH3A
e bs 99 9 //1_ I90TNOLLYOIddY _ 09
v r # I \_ _
[ saawmaan ] I 85
Tonvnavn ]\ Tnaon vorvsango | [C9 \ e 1) 2
(moxosanie) WILSAS dTH odn |V 3NGON %
1 ONITIOH TYAOMdY MVHT NOILO3JSNI 4 Qm
/N onosions HFOVNYIN LNFWNOMIANT WILSAS »Z
89 J FINaOW FINgow 200 [T]
21 /7 FNQONEISN | /1 wyzqeozonvHD |/ JoNiLOVEINGD | vv 4/o l
06 o 4 FINGON MHa
3Inaow p HIOYNVIY A wzomm
— NOILYVZINYONO SNOLLYDISILON $S300Y
3Inaow |
vi o O 8¢ /|_130an8 ¢t
WALSAS INIONT 300N
YINYIS /1 inanzowwww SNOILYZIOHLNY | /7 ONIIGNVH 9€ [ 7inaon
3SY8YLYa e 3SvaY.LYa \ GNYSNOISS3d | o | W0 Logroud [~
C€  Y3INYTSNOILYOIddY 8¢




U.S. Patent

May 10,2016 Sheet 2 of 159 US 9,336,542 B2
94
MANAGE |/ MANAGE /96 “é’,’mgg /98
PROJECT DRAW P
100 102
wwace gﬁSN';‘EMGE |/
ORGANIZATION ENoTEM
FIG. 2
/94
CREATE MAINTAIN 106
104" | ProueCT PROJECT
108__| varam
BUDGET
FIG. 3
CREATE MAINTAIN
ORGANIZATION ORGANIZATION
CREATE MAINTAIN
USER USER

FIG. 4



U.S. Patent

US 9,336,542 B2

May 10, 2016 Sheet 3 of 159
96
120 122 ‘s
N N
CREATE
INITIATE DISBURSE
DRAW
DRAW REQUEST FUNDS
124
APPROVE
126—_{ PERFORM DRAW _/128
INSPECTION REQUEST
FIG. 5
‘/98
130 132
’ /-
CREATE PROCESS CHANGE 134
CHANGE CHANGE PROJECT [—"
REQUEST REQUEST PARTICIPANT
FIG. 6
102
136 138 s~
~N
MANAGE MANAGE CREATE |
ACCESS MESSAGES REPORTS 140
142\_ PROVIDE MAINTAIN 144
4
HELP SYSTEM

FIG. 7



US 9,336,542 B2

Sheet 4 of 159

May 10, 2016

U.S. Patent

094
NOLLVOHILON | | %A( NOTLVOIHIION ]
WILSAS W3LSAS 8 Ol
- GILYALLOY -G3INIT03a
NOILYZINYOHO NOILYZINYOHO
|
NOILVOISIION NOLLTZINYOHO
NOILYZINVOHO W3LSAS
VALY [ -NOLLVZINYOYO [ | 11a3
JLVALLDY
_/
.@e\ /% ; ¢sh
4
: zoE\o_m:oz
NOILYDIHLLON
29b | WILSAS - FTHONd 06, |3LSAS - J71H04d
31vadn
[
o =" o5, | NOLLVZINYOHO
~— F1V440




US 9,336,542 B2

Sheet 5 of 159

May 10, 2016

U.S. Patent

[ 1any3in (3
NOILYZINYOYO 3LY3Y0
| ] 208
zo_kﬁ_zmwﬂm SONILLIS WILSAS ©
[ ] #INNOOOVOHINVE | ] NOLLYZINYOMO
[ | :#oNILNOY YNvE _ » 5¥38N 3SMOY8
: ! ( ] arxviwuacas » ISTIIVIE
JNYN YNVE
ONIATOHHLIM dNXOVE WOXA 1dW3X3 _H_ INIWIOVNYW 93sn o
_ _ FGON
__~"|___O4NIINnODDY ] i | Xvd » NOILVZINVOY0 AIVATIOV
i « SNOIVZINVOHO JSMOYE
_ ‘SNOHd JLYNH3LY
— 03D L J . = NOILVZINVOE0 31Va5D
_ _ :ANOHd « NOILVZINVOUD 1ia3
( ] 3003 diz SNOILYZINVONO o
[ ] NOILSOd  [A] ] :3ONIAOHJALVLS
_ ] uvwawaENoD | ] . ALD EIEE e
« I33r08d IIVaH0
_ ] vss3uaay M | ] 23N SsIWaaY
_ ] JANVNISVT [ | 'sS30aqY S133ro¥d o
[ } JANYNLSHIS | ] +3ANYN = $35vV5SINavIy
NOILYWHOANI LOVLNOD AUVIIYd NOILYWNOZNI SS3NISNG SIOVSSIN o
\_ « GHOMSSYd FONVA
D — NOILVZINVONO 3Ly3u0 |~ TN
S3ONTHYI{IHUd Y3SN o
0901
RO N MWMWAJLIH @ | ssayaay
b &2 & | wosw® sawowslt wwsy| @ G N @ - ©
d73H $100T S3LNOAV4 MIAR 1ad 313
(] 13ny3in (@




US 9,336,542 B2

Sheet 6 of 159

May 10, 2016

U.S. Patent

0L "Ol4

13Ny (B

2005 ‘NOILYDIILON

WALSAS
'SAYYOIH ANIX

TETBOIIBEN 1 Nmm TTTIreshram

‘3408d ¥3SN ¥NOA 1vAdN OL MOI3B ¥NIT 3K HIND 3SV3ITd

"WIMANXY SI QUOMSSYd ANYHOJWIL HNOA GNY NOO SWYNHISNBYUILANYIAA S| IWYNYISN YNOA

‘L23M0¥d ANY NI ONILYdIDILHYd 30439 37408d ¥3sSN

S¥3SN 35MOYY
BERIEIVEL N

UNOA 31YQdN 3SYAd "ONIHOOTH ¥3LANE3A 30 HIAWIN V SY OLNI 3300V N33 3AVH NOA ._.st_mmu<2<_>_ meD o
"HILANYIA QIAYA BY30
-JOVSSIN WIALSAS VSIS -39VSSIN
ovss ISt 0 NOIVZINVOH0 ToMO5d
2308 ¥ISN YNOA I1¥AdN 38¥Id - {WILSAS] 103rgns NOILIVZINYOHO ILANI
. NOILVZINYOHO 1103
ON ‘QMINDIY NOILOY
p— SNOILVZINYS¥0 o
$00Z ¥3IGWIAON 91 AVASANL 31va
3153r0dd I5MOda
H3LANY30 GIAVD ‘0L
ons $103r0yd o
SIOVSSINavId
S39VSSINW o
d31ANH3A QIAVA -804 IOVSSIN
. TIOMSEVd TONVID
g38n I3
S3OVSSIN
1N0 901 INOH
£ 100901 |] 2 S30NTW3434d ¥3SN o
0901
OO N MMWW/-dLIH & | ss3xaay
o & & _ AdoisH ®  sawonvadk rowast | @ B K - @ - ©
d73H STOOI SILIHOAYS M3IA 11d3 373
] FE )




US 9,336,542 B2

Sheet 7 of 159

May 10, 2016

L "OI4

13NN (3

H 100S ‘NOILYOIILON

W3LSAS
'SQYYOIY ONIY

"UONEZI!

'ONIY0074 ¥ILANYIA HO4 371404d 3HL 1103 0L MOT3E NI 3HL %O 38¥ad

"S103M0Yd NI 31vdIDlLdvd 01 GILYALLDY 38 NV NOILYZINYOYO ¥NOA 380438 ORIND3Y

3YV NOILYZINVOUO HNOA 4O SUVL3G HNVE IHL "LO3r0¥d ANV NI ONILYJIOLLYVY 340438 ™
QLNI NOLLYZINYOYO ¥NOA WOYd SH3SN OV ONY NOILYZINYOYO MNOA 40 311408d 3HL A1vadn
38V3Td "ONIB0O0H ¥IALANYIA 40 BOLVHLSININGY SHL SY OLNI 030aY N338 3AVH NOA

SIS ISMOd
RESIEINE )]

INFNIOVNYIA 438N o

"H3LANYIA QIAYA ¥Y3Q
‘JOVSSIN WALSAS VY SISIHL ‘JOVYSSIN
J1308d NOILYZINYOHO ¥NOA 30¥adN 3Sv3Td - [WILSAS]) 193rans 4
= NOILVZINVOY¥O0 [1a3
ON  Q34IND3Y NOWLY NOLLVZINVOHO Lid
— SNOILVZINYOYO o
$00Z ¥IGWIAON 91 AVOSINL alva
§I53r0dd ISMOYd
Y3LANY30 QIAVa ‘01 *
Wous $103roYyd o
o SIOVSSIW VY
$39VYSS3aIN o
Y3LANYIA QIAYA 04 FOVSSIN
\_ « OHOMSSVd JONVHD
« §38N 1103
/100901 [ awoH T\ S3OVSSIN

SIONIHI434d ¥3SN o

0001

NOD TN MMM/ dLLH $S34aay

@ @ & | sosn® sawowsdt wwast| @ B B @ -© |
d73A S100 SLHOAVH MIA a3 313 |
(] o FEIRENTAX:)

U.S. Patent




US 9,336,542 B2

Sheet 8 of 159

May 10, 2016

U.S. Patent

¢l Ol

L3ny3ING (@

[2]

NOILYHOJOO | 3dAl

[ NOILYZINVOXO 31vadn |

NOILYZINVOUO
#

_ ALIYNI3S VID0S YO « SYISTISNOSa

668866 | .'# LNNOIOV YNvE

666666666 |  +:# ONILNOY YNVE

#QI X¥1 vy303d « TRAIVETS

ONITTOHHLIM dNYOYE WOXL 1dwaxa (A

LINIWIOVYNYIN ¥3SN o

[ YNvE 1583 | CINYNINVE ] TS0
[ ] Xvd
Sl SO5085656 08560 [ ] :3NOHd 3LYNYALTY . 11 g
T . » NO TANT
— MO3HD _ prtiezi o6t | +3NOHd » NOILVZINYDH0 1IG3
s 23009 d1Z
_ | SNOILVZINVOYO o
[2] NisN0osiM ]+ FONIAOYAALYLS
| NOILISOd | ITIAFYIHMINGS | ~ALID
: « SIOTOYTTINOT
{ ] :zann ssadaay
[ JEET | +'§S3¥aay S103rodd o
_>~ YILANY30 QIAVd _ +NINQY W20 _ oz_moo._umu;:mun__ LIWYN . %ﬂ
NOLLYWHOANI LOVINOD AdVIAtid NOILYWHO4NI SSINISNE SIOVSSIN o
N « TUOMSSYd TORVAD
« 3500
/Inosor [ IR N\ NOLLVYZINYOYO 11d3

0001

S30N3YA43d ¥3SN o

MO TN MM/ ILLH @ || ss3yaay

@ @ & | wosw

samorvd 3L Howvas | @ G X - @ - ©

d73H S700I SILIMOAYH M3IIA Lid3 3FTd

JEITENYIX)




US 9,336,542 B2

Sheet 9 of 159

May 10, 2016

U.S. Patent

€ "Ol4

13ny3N (3

-

€00S ‘NOWYIIHILON

WALSAS
'SQUVOIY AN

*MOT38 NIAID ¥NITIHL ONIMOMD A zo:.<~._z<om..u wﬂxh m‘_.<>__ro< aNy whvo_ﬂ<> mm(.m.._gm
"031YQdN N338 3AVH NOILONYLSNOD ¥3WTvd 40 STVL3Q 3KL

‘FOVESAN W3LSAS VSISIKL

NOILVZINVOHO ILVAILOV - [WILSAS |

ON

$00Z Y3AWIAON 91 AvAS3ANL

*¥04 IOVSSIAN

JOVSEIAN

Lo3rans

{Q34IN03Y NOILDY

*103r0¥d
31v0
0oL

‘HoY4

S3008d FHNDIINC
« ISTT3Id1Id3
« 537099350 1143
» STICYNOIIVZINVOHO 1103

* $3000 3SVHd NIVINIV

SONILLIS WILSAS o

= SH3SN 3SMOYE
» H3SN 31V3d0

IN3WIOVNVIN ¥38N o

» SNOIVZINVOY0 3SMOYE
» NOIVZINVOH0 31V39)
» NOTIVZINVSYO 1103

SNOLLYZINYOMO o

» SI0370Hd I5MOTE
= I53r0Yd J1V3E0

$103roYd o

= SIOVSSIN avIY

S3OVSS3IN o

/100901 |J

INOH O\

S3OVSSIaN

» TIOMSSVd JONVHD
= ¥3SN a3

0901

MO TN MWW/ dLIH

S3ONIH343dd 438N o

§§3yaay

@ @ B | wousw®

SILOAYS JL

wwasl| @ B M -0 -©

d13H S700I S3ILIMOAVY MIA Li@3 313

1INGIINT @




US 9,336,542 B2

Sheet 10 of 159

May 10, 2016

U.S. Patent

vl "O4

|1 JENENE)
« SONILI3S FdNSIEANCD
» 33003 3SVAd I1Vadn
Q3107138 2vaudy | | 0awo31Es avauovagaNmoaa - TN
«» ISITOId 133
RN R E I PUE]
‘NOSY3Y 3LYAILOY3Q/ANIND30 SONILLIS W31SAS o _
014 +» SYTBN MO _
» YISNIIVIED
WSk HOLIVYINOD WHANID NOILONYLSNOD ¥3WTVd O INTFWIOVNYW 838N o
IR HOLOVHINOD TVHINID £2108Y a
JrEIN HOLOVHLINOD TWHINIO YONYN 1331S (] « NOIIVZINVSE0 SIVAILDY
el HOLOVHINOD TYHINID NOILONHLSNOD SdiTIIHd O » SNOILVZINVOU0 JSMoTd
IR HOLOVHLINOD Tv4INID SNOILNTOS TYDINVHOIN ] = NOIIVZINVSY0 31v3
LA HOLOVHINOOIENS ONIWYS LIV a = NOILVZINVONO 1103
3R HOLOVHINOOANS ONIYOOH ¥3LANY3A a SNOILYZINYOHO T
[LEILS HOLOVHINGOENS 313HONOD WOL a
NIA HOLOVYINOD WHINID dIHO ] s ST gd ISMOYE
FrEI HOLOVMINOD WHINO NOILOMSLSNGO NOSNHOP 0O « I3TFOEd3IVIED
[ 3104 NOILYZINVDYHO qaLHaas | S103r0Yd @
TWO CALVAILOY-30 0 ONION3d ® Q3LYAILOY O
« SIOVSSIN VY
[and ] ] | $39VSSaN o
NOILYZINYOHO
\_ « O¥OMSSYd JONVH
¥3sn 11d3
TS [T NOILYZINYOHO JLYAILDY |
\_ SIONIHI4TUd H¥3SN o
0901

NOD TN MMM/ dLLH

SS3Uaay

d & & | wousn®

SILHOAVH S

Houvas f’ |

I,

@ 8

d13H $700I S3LHOAY4 MIA Lid3 315

FENENTA)




US 9,336,542 B2

Sheet 11 of 159

May 10, 2016

U.S. Patent

S1Ol4

JEIETIUNN: |

.

SSTWNHH AAAAQQ/WALNO

§00S :NOLLVOIJILON

W31SAS
'SQYVOIY NI

A9 Q3LVAILOY N338 SVH ONINOOT H3LANY3A 3HL
"43LANY30 QIAVA ¥v3d

'3OVSSIN WALSAS ¥ SISIHL
Q3LYAILOY NOILYZINYOXO - [W3LSAS ]

ON

002 MIGW3AON Bl AVAS3INL

HILANYAA AIAVA

¥31LANY30 QIAVA 'MO4 3OVSSIN

‘JOVES3N

‘123rans

‘G3¥INDIY NOLLIY

L03roYd

‘aLva

‘0L

‘Woud

= 59350 ISMOHE
» ¥3SA3IVIED

INJWIOVYNVIN 3N o

SNOILYZINYOHO o

= SIJ3roYd ISMOoYd

§103royd o

= S3OVSSIW AV

SJOVSSIN o

» THONSSVI TONVHD

/10901 ||

JNOH

A

S3OVSS3N

» Y4SA 11d3

0901

MNOD TN MMMY dLLH

(_ S3ONFHIJIIUd ¥3SN o

SS34aaY|

g =& & _ AdOLSIH 6D

SILONYS A

Houvas f |

D E - -0

d713H S100I SILIMOAYS MIA Lid3 313

JENTEITIX: )




US 9,336,542 B2

Sheet 12 of 159

May 10, 2016

U.S. Patent

91 "Ol4

JEVEIVACY

900S :NOILYJIAILLON

WALSAS
‘SAUVOIY AN

LOVINOD 3SYI1d 'NOILYWHOSNI ¥IHLUNL ¥O4 S EERNOE]
"NOILYNYIdX3 N YIS ILVIHO
W3HL JAID NYD NOA NOILYZINYONO NY ILYAILIYIQ/ANIIOS0 NOA NIHM 'NOSYIY 03LV1S INIWIOYNYIN ¥3SN o
SSINWEHH AMAGOMWNG — A8 Q3LVAILOVIQ SYM £2108Y
I9VYSSIN WALSA ¥ SISIHL 39VSSIN —
ovsS SAS 5 oves SNOILVZINYDYHO 3SMOEH
03LVAILOVIA NOILYZINYOYEO - [WALSAS] :103rans INVOHO 31IAN
NOIIVZINVOHO 11a3
ON  G3HINDIY NOILOY
s}
—— SNOILYZINVONO
002 ¥3EW3030 £ AVOSINL 310
- oL S133roydd ISMOdd
— S103ro¥d o©
S3OVSSIW Ay
S39VSS3N o
AVO N38 404 JOVSSIN
S d3sn 1ia3
S39OVSSIAN
/10901 |[ awoH T\

0901

SIONIYISIH ¥3SN o

MNOQ TINMIWW/dLLH (@

SS3yaay

D @ & [ wosH® sawonsdt vt | @ G K Q@ - ©

d19H S70C0I S3ILHOAVY MIA 1id3 3713

FEETAK)




US 9,336,542 B2

Sheet 13 of 159

May 10, 2016

U.S. Patent

¢9l

.

0ct

A

NOILYZINYOHO MIIA

891

L} O

NOILYOIJILON
-@d4.1vaddn
NOILYZINYOHO

NOILYZINYOHO 11d3

99 7

NOILYZINYOHO
ISmod8a

v9} -/




US 9,336,542 B2

Sheet 14 of 159

May 10, 2016

U.S. Patent

[ L3INY3INT (D
m
3T90W
Xvd
‘ANOHd JLYNY3LTY
T o . SNOILVZINVOYO JSM0Ya
¥ETis 3000 diz ¢ NOILVZINYOdO MIIA
LNOILI3NNOD SONINOYJALVLS wzo_._.<N_Z<OmO 0
FIVIdIN0S PNLe)
2 AN SSAHaav . WFN .m_ 'O¥d 4SMOHG
: « DDTONIIVID
WOO'SSTUAAYIVWIBNOSNHONS Qe 16 NVAYS Stz ‘ssuaav
PE2I-C2L666 :3NOHd NOILONYLSNOD NOSNHOr 3NVYN S123roMd o
NOSNHOf 3A3LS NINGY w0 9 #EMNINOLSND . %ﬂﬂ'ﬂﬂm
NOILLYWHOSNI LOVINOD AMYINId NOILYWHOSNI SSINISNE S3IOVSSIN o
\_ « THOMGSIVd JONVAD
« Y I3
T T T NOILVZINVOHO M3IA
S3ONIHI4THd H3SN o
0901
3
JNOO TN MwwridLIH @ | ss3daay
b @ B | wosw® sawowadt wowasy | B B K @ - © |

d13A ST00I SILIHOAVH MIA 103 3715

bt

FENREITT )




US 9,336,542 B2

Sheet 15 of 159

May 10, 2016

U.S. Patent

6} "Ol4

| JEETTE]
041
ey 6666-666-666 Ava N3g YOLOWYLINOD TYHINIO €z10av
R HOSNA WOL YOLOVHLNOOENS 3L34INOI WOL
L 6666-666-666 AZNINOW HSOr HOLOVHLNOD Tv¥3NZ9 HONVI 13318
MR SdT1IHd NOSYP HOLOVYINOD VHINID NOILONYLSNOD SdITIHd
L 6686-666-565 ¥INTVL I HOLOVYINOD TYdaN39 NOILON¥LSNOD ¥IWTvd » SNOILYVZINVSY0 SSMOEe
T bbb SSVERH HOLOVYLNOD TVHINIO SNOINTOS WOINVHOIW » NOILVZINVOEO J1IANI
MIA 6666-666-666 WYHd LYW HOLOVYINGOENS ONINVHS LIV » ROIIVZINVEE0 MR
Wm 6666°665°666 NOSNHOF 3A3LS HOLOVSINOD TV¥3NI9  NOILONMLSNOD NOSNHOP SNOLLYZINYOMO O
e 6656-666-665 ¥3LANYIA QIAva HOLOVMINOOENS ONIOOT4 ¥3LANNZA
MIR AMYIHD dIHD HOLOVHINGD TWHINIO dIiHO » 513370Hd 3SMOHE
INOHd LOVANOD AYVAIYd 3108 NOILYZINVOHO | » 133r0dd 1Y
TIVO ONIGNId O J3LVAILOY @ S103rodd o
Mawg ] | _ « SI5VSSIN avIY
NOILYZINVONO S39OVSS3IN o
- » QUOMSSVd JONVHD
TeeT TN NOILVZINYOWO ISMOUd
\_ SIONIHI43Md ¥3SN o
0901
N0 N MMWdLLH @ | ssTdaay
O @ B | wousw®  suwonadt st | B G X - Q@ - @©

d13H ST00I SILMHOAVY MIA 1103 373

13nvy3in (9




US 9,336,542 B2

Sheet 16 of 159

May 10, 2016

U.S. Patent

0¢ "9l4

JEILEHVEK:

L)
3dAL
[a] O] o vzinvod0
NOILVZINYOYO 31vQdn #
ALIMNO3S TVID0S HO SIS SSTE
» SY35N 35M04
[ Tk ] # LNNODOY YNvE _ 1™ 0 sz o SISHIIVEYS
; ONIQTOHHLIM dNYOYE WO¥S LNax3 (A
[ ] SNILNOY YNV a LNTWIOVNYIN ¥3ISN o
[ 03LVI20SSY | VINVNOINYE | | ‘37I80W
[ ] Xvd
_ T eommoneon ooomes | | ] :INOHG SLYNHILTY - mu@:\_N_zé owwgomm
—Soan { 6666:866:656 | +3NOHd « NOUVZINVOY0 Lid3
#3000 diz
— _ ) SNOILVZINVONO @
la{ LNOILO3NNGD | «IONIADYAALYLS
NOWISOod | 30V1d3NGS | CALID
] « SI53M0Yd I5MOET
[ ] :z3nnss3Waay
| LS Ny Mg €21 | +88390av $103r0¥d o
[a] NOSNHOPIAJIS | CNINQY T¥201 | NOLLOMYLSNOS NOSNHOP | <INYN « SPHRTINavIY
NOILYWHOANI LOYINOD AXYAINd NOILYWHOANI $S3NISNa S3IOVYSSIN o
\_ + THOMS5Yd SONVHD
D ESANIeE]
NOILVZINVOYHO 133
7/ 1nooo1 JNOH_
S30N3Y343Yd ¥3SN o
0901
2]
\Eoo.qmaig\&ttm S$S3yaay
d @ & [ wosw® suwowsdl wwast] B B X @ -© |
d13H S700I SILMOAVY MIA Lia3 7 =
(=] FE I )




US 9,336,542 B2

Sheet 17 of 159

May 10, 2016

U.S. Patent

L¢ Old

JEICEIRE ]

$00S ‘NOILYDIJLLON

WaLSAS
'SQYvOIH ONIA

"NOILYZINVOYO FHL 40 ¥3SN AYVININd 3HL SV 13S N338 SYH NOSNHOT 3AALS

“031VadN NI39 SYH NOLLOMYLSNOD NOSNHOM 40 271408d 3HL

SYI8N ISMObE
IS IIVIED

INJFWIOVYNYIW ¥3SN o

“JOVSSIN WILSAS ¥ SISIHL JOVSSIN
« SNOIIVZINVOY0 Jsmodd
Q3LYAdN 3U408d NOLLVZINVOBO - [W31SAS] 103rans = NOILVZINYDHO JLIANI
« NOIIVZINVDHO 1id
ON ‘J3YIND3Y NOILOVY
e SNOILVZINYOHO o
$00Z ¥38WID3C € AVaINS 131va
= 3I53r0Yd I5M0OYE
NOSNHOT 3A3LS ‘oL M
ous S103r0¥d o
» SPOVSSINAYIY
S3IOVSSIN o
NOSNHOF 3A3LS ‘MO4 3OYSSIN
\_ « GJOMS5Vd JONVHD
« g0 IG3
S3OVSSIN
£ 100901 [[ 3noH SIONIY3THd ¥3SN @
09201
— /NOO THN MMMY-dLLH Ss3¥aay
g &= & _ AYOISIH €] STLHOAVS SE :omEmQ\_ B G &K - -O
d713H ST100I SILYOAVS MIA 113 313
a= 133N (@




US 9,336,542 B2

Sheet 18 of 159

May 10, 2016

U.S. Patent

¢¢ Ol4

4

q

NOLLYOIHILON - 9/1
J7H0Yd ¥3Sn 3Lvadn —"

|

38N 31Y3H0

vl




US 9,336,542 B2

Sheet 19 of 159

May 10, 2016

U.S. Patent

£¢ "Old

LINGFIN (D

\

311408d IAVS

JOVAINOH AW WOHZ W3HL 130 TIM1- ¥3AA3N O
AUWYa SanILy O

NOILYOIILON FHL TTY HLIM ATVA IWTIVA-S O
SHNJ30 LYHL NOILYDIJILON HOVI HLIM TIVIW-3 ®

nais [J S103r0¥d 39vNVN [
INVD ¥ISN NOLLYOUUONTVWE | | sereererrrerr
« §35A IVIED
[ ! Xvd INJWIOVYNYIN H3SN o
[ _ :ANOMd IOW ] 3000 diz
_ ] 2 INOHd [a] i <3ONIACHJ/ALYLS
. . « SNOILYZINVSY0 I5MOYE

_ | + 4 3NOHd _ _ “MID | L NOIIvZINVSY0 I0AN
{ ] <viE WO _ ] zanissasaay |« NOIVZIRVOWD 1103
| ] SIVAS _ _ £5S34Q0Y SNOILYZINYOHO o
[a] NOLYYLSININGY Tv20T | ‘3704 ¥3sN [ | ‘NOILISOd .
_ ] “QHOMSSVd WINOD _ _ VINYN 1SV SIO5roYd 35HoHd
[ ] +QYOMSSYd [ _ :IWYN 310aIN $103f0¥d a
_ ] <INVNNISN [ _ CANNISHE | STOVSSIW OV

NOILONYLSNOD NOSNHOP  “ZWVYN ANVdWOD S30VSS3AN o

/109071 || awon N

¥asn ILyIdo | TN Id

+ JHOMSSVd IONVHD

0901

\_ SFONIYIIIHd ¥38N

a

MNOD TN MMMIJLIH @ | sSTdaav

D @ & | wosw® sauwowdit nowasy| @ B X

bo >0

d13H STO0L S3LIMOAY4 MIA L1dT m.:m@

JEEITTI)




US 9,336,542 B2

Sheet 20 of 159

May 10, 2016

U.S. Patent

vZ "Old

| JEE)
[ 0|
2008 ‘NOILYOIJILON
WALSAS
'SQYVYO3Y ONIM
TS IR T TTIT 261w
137408d ¥3SN ¥NOA IL¥QdN OL MOT3E ¥NIT IHL HI1ND 3SY31d
‘QYOMSSVd SI QHOMSSVd AVHOJW3L HNOA NY SNIN3MS S| SWYNYISN YNOA
*1031M0¥d ANV NI ONILYdI0I1HYd 340438 3408d ¥3SN YNOA
31VAdN 38V3Td 'NOILONYLSNOD NOSNHOr 40 ¥38WN3W ¥ SY OLNIQ30a¥ N33€ 3AYK NOA
‘SNIINIP WvS dv30 JOYSSIAN « SNOTVINVEN0 ThoTa
‘39VYSSIN WILSAS V SISIKL :103rans = NOILVZINYOHO 31IANI
_ = NOILVZINVDHO M3IIA
408 ¥3SN ¥NOA 3LVAdN 3SVITd - [WALSAS]  :OIHINDIY NOILIY
a
on —— SNOILYZINYDHO
a1va » SI53r0ud JoM0Ya
. N GERNEEIVER ]
$002 YIGNID3A | AVOSINGIM 0L
SNDINIM WYS ‘WOYHd ml_.OmﬁOMn_ d
» S39OVSSIW av3y
S39VSSaW o
SNIMNAM WVS ‘HO4 39vSSIN
\_ » GUOMSSYd JONVHD
= ¥3SN1Ia3
JFOVSSIN
/100901 [ 3WOH T\ S3OVS
SAONIHI43dd ¥3SN o
09201
/OO TIN MMM/-dLLA (3 || $S35aaV
@ @ & | wosHE® suwonidt st | @ @ E - @ - © ||
d73H S7100I SILMOAVS MIA L1103 319
1]

13N43IN KD




US 9,336,542 B2

Sheet 21 of 159

May 10, 2016

U.S. Patent

G6Z O
NOILYDIHILON

- - @3.Lvadn
v8l J71408d ¥3Sn

98l \
4¥3SN M3IIN ¥3sn 1103
\ <
87/

\omh

llllllllllll

SY3SN ISMoyd




US 9,336,542 B2

Sheet 22 of 159

May 10, 2016

U.S. Patent

9z ‘94

13ng3n (3 |

NOILYOIILON 3HL 7% HLIM ATIVa 3N IYIN-3

NOIS NvO Y3IsSN ‘NOILYOIJILON VN3 SO
« N IVIED
INJWIOVNVIN ¥3SN o
Xvd «3000 d(Z
‘3NOHd 3TI80N YWYEYTY ‘JONIAOHJ/ALYLS
. « SNOIIVZINYSIQ 35M0ge
A ANOA AL - NOIVZINVSE0 IIAN
6666-666-666 ‘1# INOHd ‘¢ AN SS3vaay « NOILVZINYDYO 1id3
WO IVWIBSONIINFS w3 :$5390aY SNOILYZINVOHO O
. « SOIFOUISSNOTE
NOILISOd SNIYNI® IAVN LSV 103M08d SSMOYH
Y3SN ¥YIN93Y 3109 ¥3sn “IWYN F100IN $103r0Yd n__
SNIMNArS ‘AWVYN ¥3sN AVS ANYN LSYHIJ « SIOVSSIN avay
NOLLONYLSNOD NOSNHOP  :INVYN ANVAWO) S3OVSSIN 0|
. « QUOMSEVd JONVAD
« Y350 TIa3
/L0901 | awoH 438N MIIA
\_ S3ONIHIJII¥d ¥3sN o
0901
MNOD TN MMM/ dLIH & | ss3uaay
d @ & [ worsw® suwomsdt wowasy| @ G N @ - ©
d13H ST00I SILRMOAY4 MIA a3 313
] g FEIEIVI:)




US 9,336,542 B2

Sheet 23 of 159

May 10, 2016

U.S. Patent

LC "9l4

L13ING3IN (3

NOILONYLSNOD NOSNHOr
NOILONYLSNOD NOSNHO!

el

6666-666-666
6666-666-666

WO IYWIBNOSNHOrS
WOD IVWIBSNIINIrS

3A3LS NOSNHOP
Wys SNDINGP

NOILVZINVONO 3INOHd

TIvW3 JNVN LSuid

JWYN LSV |

\

» SHISN ISMOHH
» HISMIIVIED

INIW3OVNYN ¥3SN o

NOILVZINYOHO 3SMO8E
» NOILVZINVOH0 31AN
* NOILVZINYOYO LIa3

SNOILVZINYOH0 o

« SIOIONI N0

§103r0Yd o

» S35VESINavIY

S3OVSSIN o

/10901 ||

JWOH

~

SH3SN ISMONE

» JUOMSSYd IONVAD
» Y35 103

0901

JNQD TN MVMW/ELLH

S30NIY34THd ¥3SN o

$535Q0vY

d & & | sosned

SILOAVE JL

el

B E -0

d13H ST00I S3LKOAVH MIA 1/G3 313

13nyan (@




US 9,336,542 B2

Sheet 24 of 159

May 10, 2016

U.S. Patent

8¢ "9l4

13NN (3

314084 IAVS

NOIS [J  SL03r0Yd 3ovNYW []

JOVdINOH AW WOY] W3HL 13D TTIM I -H3AIN O
AIVAS3NLY O

NOILYDIJILON JHL 7TV HLIM ATV 3W TIYW-3 O
SHNO00 LYHL NOILYOIZILON HOVIHLIM TIVW-3 ®

= SH35N ISMOYd
» HISMIIVIHD

‘NYO ¥3sn ‘NOILYOIHILON TIVA3
INIWIDOVYNYIW ¥3SN o
[ J Xv4 —— 3000412
_ | 3NOHJIUBON  [a] wvevv] +IONINOHA/ALYLS
A . = SNOIIVZINVOE0 35M0Ha
_ ] 2# INOHd [ J #ALId « NOIIVZINVOH0 ILIANI
_ _ JEINOHd | ] 23N ss3uaay « NOTIVZINVO¥O 1103
[ WOO IVWIBSNDINGS | STV [ ] +SS34aaY SNOILVZINYONO O
» F[53r0Yd I5MOT8
_ ] NOWISOd | ] CIWYN LSV SModd
B Wz o | Towuasn | ] :3wvNII00M $103r0dd o
| SNDINGIS | +~INYN ¥ISN [ | +IWVN 1SHId » STOVSSIN OVIY
NOILONYISNOD NOSNHOP  :3WYN ANVAINOD S39VSSIW o
\_ » THOMSSYd FONVAD
« TN 003
¥3sn 1ia3
10 907 JNoH
I I A S3ONIHI4F™d H3sSN a
0901
B - OO TN MM ILLH
@ @ B | wousn® suwonsdt wowsst| @ B K @ - ©
d13A $700T SILMOAVS MIA 1103 313
[] FEITENVEY: ]




US 9,336,542 B2

Sheet 25 of 159

May 10, 2016

U.S. Patent

6¢ Ol4

— 13ny3ini (3
<
[ %0 |
. W3LSAS
SCYVOIY AN L] wmmw: mw>>3mm
- e YISAIIVILD

‘T1140¥d ¥3SN ¥NOA 1103 ONY 335 OL MO8 NI FHLNO YOI
ANIWIOVNVYIN H3SN o

'03LvQdN N338 SYH 371408d ¥NOA

'NOSNHOF 3A318 HY3Q )
39VSSIN
. « SNOILVZINVDY0 ISMOYE
“IOVSSIN WIALSAS V¥ S SIHL L0rE0S « NOIVZINY5S5 IR
- « NOIIVZINGSE0 1133
034v0dN N3TE SYH 311408d ¥NOA — [ WALSAS ] {03MINOIY NOLLDY
a
ON — SNOILYZINYOHO
31va
¥00Z ¥3AW3930 £ AVAS3NL oL » 103094 ISM0EE
NOSNHOF 3A3LS — S103r0dd o
» $TOV3SIWavId
S3IOVSSIN o
NOSNHOrM 3A3LS 'HO4 39VYSSIN
- » (TIOMSSYd IONVHD
» H3ASN L3
SIOVSSAN

/710901 | 3WOH T\

0901

\_ SFONIY34IYd ¥38N o

MO TEN MM dLLH S$S§3yaay

@ @ & | wousw® suwowsdt wowsd| B G K @ - ©
__ _ d73H 7001 $31HOAV4 M3IA 1103 I3
=] i JEREIVL)




US 9,336,542 B2

Sheet 26 of 159

May 10, 2016

U.S. Patent

0¢€ Ol4
NOILYOIHILON
. SS300V ‘ NOILYOIHILON 103rodd
mmﬁ@@.ﬂ@@mwmm 438N L03rodd - NOLLY3HO L03r0dd JLV3HO

el

88l




US 9,336,542 B2

Sheet 27 of 159

May 10, 2016

U.S. Patent

_ _ LINYFINI (D
@ T1
1] +3000 diZ I 2 3N11 853400V
[a] VIWEYY L3LVIS 1 + 1 3NI1SS3¥AqY
I “ALD I + YN HINMO
HANMO 103r0Yd
« SUISN TZMOEE
- YR IVIDH
I
+ BFBANN LNNOJOY INJWIOVNYIW ¥3SN ©
1 + ¥IBANN ONLLNOY
™1 inadwzdanwaorwol  [a] VAT | +3LV1S
— ] INVA GISIVidAY I VALID » SNOILVZINVOH0 ISMOYd
= NOIIVZINYDHO J0AN
H INNOWY NYO1 H— » JWYN MNVE « NOIIVZINVOYO LIa3
ONIANNS 123r0dd SNOILYZINYDNO D
1 aivaNou31dwoo gaLvkiLsa
= SID03r0Yd 3SMoad
| +3lvaluvis aalvwitss  [2] M3N - IVILN3TIS3H | + 3dAL 103r0¥d
] + 3L¥0 LOVHINOD [ wu3swnN.103rond TYNYLNI §103rodd o
— 1] +3MVA LOVHINGD 1 PINWNLOFO¥ | o STOVESINGVIY
NOLLYAY¥OSNI 193r08d SI9VSSIN ©
f » THOMSSYd JONVHD
« 33N 1G5
Tose ]| ~ 103r0¥d 31v3d0
\_ S3ON3¥3434d ¥3sn o
0901
¢ un—
MOD TN MmMirdLiH @ || ssavaav
B @ & | swosw® suworadt wowvast| B G X - @ - ©

d73H ST00L SILIMOAVH M3IA 103 315 b

oo

FETEIR )




¢€ 9l

| 13NY3IN (@

US 9,336,542 B2

=

14vHQ SY 3AVS 1390N9 Y3LN3 ONY JAVS

Sheet 28 of 159

o Y3GNNN HINOLSNO €218V HOLOVHINOD TvHaN39

NOILJINOS3A

W31 ALY3dOUd

1 .diz

[2] VHvavTy | +3LVIS

™ "ON T30¥vd SHOSSISSY ] LALD
I 1OVHL SNSN3D ™ » 23NN $STAAY
. 1 + ALNNOD I + 1 3NN Ss3MaQY

May 10, 2016

NOILYWYOSNI 3LIS

] +3000 diZ ] 2 3N SS34A0Y

[2] vy | .3LV1S C—— . LANIT SS3MAAY

— ] <AL I + YN LO3LIHONY
1D3LIHOYV LO3roud

modTEInmmmirdLLH @ | ss3uaay

@ ® B | woisH® sawowsdt wwvasy| @ B X - Q - @

d73H ST00I SILI¥OAVS MIA LaT 373

13ny3n L9

U.S. Patent




US 9,336,542 B2

Sheet 29 of 159

May 10, 2016

U.S. Patent

£€ 'Ol4

L13INYIINI (D

WALSAS
'SQUVOIY ANIM

§ i f X
"L03r0Yd 3HL 0L 0300V 38 LSNW YINOIS 3NO LSY3)
1V "1O3r0o¥dd SIHL OL NOLLYZINYDH0 HNOA WOYS SHISN NDISSY OL MOT38 MNIT IHL ¥OI10 38vad

« SY35N I5MO4d
EESHEICERD)

LNIWIOYNYIN H3SN o

"19300¥d MIN ¥ QILYIHI JAVH NOA ‘30VSSIW SO RoE
G3LV3ND 10310¥d - dOHS AQDS SMIHANY [ WALSAS | 103rans « NOIIVZINVSYC ITIANT
NOILVZINYSE0 11d3
S3A  ‘Q3MINDIY NOILOY '
[a]
JOHS AQOE SMUANY :193r0¥d SNOLLYZINVOHO
$00Z ¥39W3030 £ AVaSaNL =Nl
. = $103ro SMOdd
NOSNHOr 3A3LS ‘oL
NOSNHOF 3A3LS WOus $103r0dd o
« 3IOVSSINavIY
S$3O0VSSAN o
NOSNHOr 3A31S ¥04 3DVSSAW
/ JOAT X000 SATETRY 10300, ‘ M 3
- d
NOLLINYLSNOD NOSNHOT = NOSNHOM 3A3LS m Mmu<mm m_>_ . m.M.WIQH_IDM.
100 901 INOH
L L I\ | S3ON3Y343dd ¥3SN o
0901

NQO TN MWW dLLH SS3¥oay

@ @ & | swoisnf®  saumonvs L

sy @ 8 © -0 -0

d13H ST00I SILMOAY4 MIA L10F I3

JETE=T:)




US 9,336,542 B2

Sheet 30 of 159

May 10, 2016

U.S. Patent

vE "Ol4

FEVEITY A

a
[
YANDIS

[zowo ]

SIONVHI 3AVS

= WOY GILINIINASLIIOVHVIBNOSNHOrS

0O
YIOVNVYW LO3r0Yd
103rOYdd NI

SNIXNArS

JAVYNAISN

NOSNHOf 3A3LS

SNDINIM JNVS

SY3sn « 3I53roud 35moud

= S¥3SN 35M0Oud
= BN IIVIAD

IN3WIOVYNVIW ¥3sn o

SNOILVZINYOHO o

JAYN

N

i

NOILONHLSNOD NOSNHOr

‘HIEWNN LO3roYd

dOHS AQOT SMIUANY

‘HOLOVELINOD TWY3NID

‘TAYN LI3r0Ud

S103r0dd o
= 335VSSIN VY

S$39VSSIN o
« JYOMSSVd IONVHD

J0R5 X008 SAIUONY LI3r0Nd
NOILONYISNOD NOSNHOP = NOSNHOT 3AALS

/100901 ||

JNOH

\

S39VSSaN

« 935N 1103

0901

SIONFHIIFY4 38N o

_

MOD TN MMM/dLLH (3 _ §S3¥aay

g = & _ AdoLSH D

STLHOAYS HL

Howvascf’ |

O B & -0 -0

d13H ST00I SILYOAV4 MIA 1idT 3FTd E

oo

FEREIA: ]




US 9,336,542 B2

Sheet 31 of 159

May 10, 2016

U.S. Patent

§€ Old

LNt (@

-

W3LSAS
'SQUYOIY ANIM

"S3ILNIGISNOS3Y HIANDIS IAVH
MON NOA "Q3141G0W N338 JAVH LI3r0Ud dOHS AGO8 SMIEANY JHL NO SAALINBISNOCSIY UNOA

JOVSSIWWILSAS ¥ SI SIHL

G3ONYHO SAILINIBISNOASTY - dOKS AQOS SMIHANY [ W3LSAS]
S3A

dOHS AQOE SMIUANY

$00Z ¥38N3D30 £ AVASANL

SNIXNIF WS

NOSNHOr 3A3LS

SNIINGF WYS 404 3OVSSIN

JOVSSIW

193rans

‘03AIN03H NOILOY

:103r0dd
a1va
‘0L

‘Wod4

= SHISN ISMOYH
= YIS ILVIED

LNIWIOVYNYW ¥3sN o

SNOILVZINVOHO D

SI03r0dd 35M0d8
S$103royd o

» 530V V3
S39VSS3N o

» GYOMSSYd SONVHD

NOLLOMYLENGD NOSNHOP = SNIMNIT WS

/100907t 3woH N

s39vesaw |* NI

0901

\_ SFONIH34Fud §3SN o

INOD TN MMMIJLLH @ || ss3xaay

o & & | rwosn®

STLHOAYS X

nowvas | @ B K - 0@ - O

d13H ST00I SILKMOAV4 MIA a3 15

FETEITIX ]




US 9,336,542 B2

Sheet 32 of 159

May 10, 2016

U.S. Patent

9¢ "Ol4
444
(
-~ 43%m8 | ____ . 3009
g3INT ' J0I0ANI
MIIA e m NOISSY
1390n4 + | 444 \ +
103ro¥d m Lz m
" 39Yd INOH ' | s3tvamvya | | dni3s 3a00
~~-9ke 153rodd m Y3INT 300 |
| 0ce
_” P L]
[ chon | a31d300v 103r0¥d V
ss00v | | 77777 139008
e Ry R e e =
103ro4d ~ 807 7, doL wm;m
-l @INIT0IA L03r0Yd , % ; 20 N\ oom& .

A

86/

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



US 9,336,542 B2

Sheet 33 of 159

May 10, 2016

U.S. Patent

L8 9ld

13NE3IN (B

e EREE
LERGE e ‘ONIAYS Y314V SHSYL Q3.1v13d
* SHISH ISMONE
['@a10313s313730 | [ ann139ana aav | [@315313s 3znvNId aNY 3Avs | [ 1390n8 14vua 3AYS | » SN0

INIWIOVNVYN ¥3sn o

O | { o] [oos s |oowvziiouoJouho [ onvamnid || overss |
SNOILMI0S TVOINVHOIN -
e « SNOILVZINVOHO JSMONa
« NOIIVZINV. NI
O O _ p] [ osser |3 oNMooMuaLAwEa L onwooH ]| esez | |° NOIVZNYSTO II
- NOLLYZINVOUO JONVHO
a | rz] (0098684 |S  \ouomuisnoonoswHor  LNOU¥aNnod |[ sver | SNOILVZINVOHO ©
¢AINO 3000 LNNOWY NOILdIHOS30 3000
1337138 STYRIILYW ANNOJJV 1390n9 NOILYZINYOYO 3aSYHd 3SVYHd « SID3rodud 35moga
§103royd o
(oo {IN30¥3d NOILNALIY
00'v56'¢48 dOHS AGOS SMI¥ANY | = SIOVSSIN avay
INVA LOVAUINGD HIGNNN LO3MOMd IWVN L93r0Nd S39vSSIN o
ﬁ — « THOMSSVS
zo:u:thzoozomzzo?zﬁzxowww.wﬁ HmQODm How_..om& N_m._.ZM = 335N 1103
£ 110007 || SMOH S3ONIU3A38d 435N ©
0901

MO NN MMM dLLH

SS3yaay

@ @ @ [ woisw®  smuwowst nowasy| B G K Q@ - ©

d13H S7001 SILMOAVH MIA LG3 373

JENEIX )




US 9,336,542 B2

Sheet 34 of 159

May 10, 2016

U.S. Patent

8¢ "Ol4

JEENTY)

(AVQId4 SNOIATYH IFHL §1 11NV430 ‘ONINITM ¥ NO o))

» SU35N ISMOYE
= YISAIIVIED

[Csawaanws | INGWIOVNYIN 135N o

| 03103735 31373@ | | ILYQ MY¥Q ATV |

- SROTVZINVOR0 TSWOTS
O [avaamn ] ¢ - NOT¥ZNY50 IIANT

 NOTIVZINVSY0 T3
O [avoam |z 0
0O E A SNOILVZINYOHO o

_ JYAMYYT  MYHa |

= $133r0dd I5MOEE

SILVa MYed LTI T AANGOA  NOLLZTAWOO G3LVIILS3 S103ro4d o
(Cer_] HINOW 40 AVE AMAGQNI LIS GILVHUST | | s
HIAWNN 153r0Ud dOHS A0S SMIHANY NN 192rOYd §39VSSaN o
pS » THOMESVd JONVHO
zo:u:x;ﬁ%%z%wﬁm LI 103
. S31va MvY0 ¥31IN3
7 1n0901 || IWoH T\

0907
g 0 |

\_ SIONIYII3¥d ¥3ISN o

NOI TN MMMW/-dLLH S§S3Haay

d13H S100I S3LHOAVY MIA L0 313

A @ & | wousw® sawowalt wwasl| & @B X - @ ooﬁ

FETETAXC




US 9,336,542 B2

Sheet 35 of 159

May 10, 2016

U.S. Patent

6€ 'OI4

JE/CENVAN: )

[ NOLLaO ONILNIMd 135 | [&]

3000 3SVHd |

*AB 63N L39aN8
AV1dSI0 £04/2049 ONILYHINIO NIHM

S3A00 I00ANTNOISSY

| 3002 3010ANI 31349 ]

[ 03193735 313730 ]

_ 3000 FDI0ANI MIN

* SY4SN ISMO8
SR EIEIVEL ]

INIWIOYNYIN ¥3SN o

.wzuHﬁ_z<am_amw\sdmm
« NOTIVZINVSE0 SIANT
« NOIIVZINVSE0 I1a3

eonaung [ SNOLLVZINYOHO B
zomaung [J
voniging [ = SIJ3r0dd SSMOogd
30I0ANI ] $103r0¥d o
dOHS AQ08 SMINANY = SISVSSINGVIY
S39VSS3N o
P - L
/7 1oo01 [ FWoH dN.13S 3003 JDIOANI

0901

]

\_ SIONFYIJIJ ¥3SN o

MO TN MW/ dLLH SS3yaay

O & B | wosw®

samovsdt  Howvast | B G B - @ - ©

d13H S100I S3LMOAV4 M3IIA a3 375

JENPENYIC]




US 9,336,542 B2

Sheet 36 of 159

May 10, 2016

U.S. Patent

0y 914

13N3IN) (D

|=)

_ $30030 3010ANI 3AYS

= TY33N ISMONE
« ¥RNIVAD

TN NOIL3NYLISNOD o
wR [a] vownaung] 00'ELLLE NOSNHOF ONIBNNTd  00'258 ININFDVNYIN H350
TOmTFaS NOILONHLSNOD
ol N 00'95}'€2 NOSNHOP ONROOT: 832 | . SNOVIINYSUO SSHOTE
NOILONYLSNOD = NOIIVZINYDYH0 J1IANT
(a] zonmams | 00’5868} NOSNHOF Nowvannos  skzs | ® NOIIVZINYSEO 1103
a
3000 INNOWY NOILdI¥OS3a 3002 SNOILYZINVOHO
NI 3DI0ANI 1390ang OL Q3LOVHINOD 3000 38VHd  3SVHd
HEL T = SITAr0Ed I5MOYE
NMOXE S103r0yd o
LOEYS NISNOOSIM
'AVE NITHO « 33I5VSTIN avIg
‘16 NIVW 26 '$834AAY 1530
dOHS ACOS SMIHANY ‘IWYN 1O3r0Yd $3OVSSIN o
- « GTHOMSSVd IONVHD
NOLLINYLSNOD NOSKMOL ~ ZOmzxMww_\.Mwm . m _Dm
106807 [ IR $3002 3OI0ANI NOISSY

0901

. SIONFY343MUd ¥3SN o

MNOD TN MMM/ dLLH $S3yaay

@ @ & | wousw®

STLOAYS XX

sy | @ B E -0 -O

d13F S700I SILIHOAVH MIA 1103 F7d

13nvyain (@




US 9,336,542 B2

Sheet 37 of 159

May 10, 2016

U.S. Patent

b "OIld

13Nd3INv (D

N

[ %0_|

W3LSAS
‘SQUVOTY ONIM

[ R A A N R T
"103r0dd 3HL
3NIT030/Ld30JV O1 YO LI3r0¥d 3HL LNOAY NOILLYWHOAN! IHOW NIVIB0 OL MOT13E XNIT 3HL XOITD

(INNOWY 139an8) 'INNOWY 139ana
(W3Li 1390n8) ‘w3l L39ang
HOLOVELNGDENS 3108 NOLLYZINVOHO
'SIWL30 NOILYIDILYY ¥NOA

* SH3SN 3SMOYE
« YIS IIVIE0

YAECEI I E Y

ALNNOD NMO¥E
sgm.n,_«wm_zm%mww__w INIWIOYNVIA H3ISN o
1S NIV #26 ‘NOILdIH0S3A 103royd
NO
133r04d dOHS AGOB SMIHANY 3KL OLNI INVHIDILHVYd ¥V SY 0300V N338 SYH ONIHOO T4 ¥ILANYIA .
‘JOVSSIW WILSAS ¥ SI SIHL ‘39YSSAN ”
193r08d 1430V - dOHS A0S SMIAXANY [ WALSAS | 123rans SNOILVZINYOHO T
S3A  03YINDIY NOILDY
dOHS AQO8 SMIYANY 1103r0dd » S103r0dd 35Moug
$002 Y38N3030 L AVQES3NL 31va S1203rodd o
U3LANY3A AIAVE 01 « SOV GV
NOSNHOT 3A3LS ‘WO¥d SJOVSSIN o
YIALANY3A AIAVA Y04 IOVSSIW .
wz_zosugm%wﬂﬁ S39VYSSIN « HISN Ii03

0901

S3ONIH343dd ¥3SN o

OO TN MMWW/HLLH @ || ss3yaay

@ & & | worswf®  samorvd L

wwast | @ B K -@ - ©

d73H ST00I SILIHOAVS MIA LdF 315

13ny3iN (9




US 9,336,542 B2

Sheet 38 of 159

May 10, 2016

U.S. Patent

Zv 'Ol

| | 13Ny3IN (B
T
| nosvay 3IN193a | 14300V » SY3SN ISMOYE
U EIEINEL M)
103r0¥d SHL NIOF OL NOLLNG 1d399Y 3HL YD 35¥31d
INJWIOVYNVYIN ¥3SN o

0901

00'951'€C ONIHOOTd ¥31ANY3T ONIYOOd 85¢€2 B NTETR R TN T Ty TR Ty Y Y uTe
INNCWY 1390N8 0L @31OVHINOD NOILd(¥0$3d 300D 3SYHd 3003 3SYHd “ %%%m_wﬂﬁomm
W3LI 3NIT 1390n8 ° | 10
ALNNOD NMOHE SNOILYZINVOYO o
LOEYS NISNOOSIM
‘AVB N33YO
"1S NIVA $26 ‘SSAAY L33r0Ud
) . = S103r0¥d 3SMONE
dOHS AG08 SMIUANY JWVYN L33r0dd ‘HOLIVHINOD TVHIN3O
S103r04d o
“HIGWNN 193r0Yd “HIANNN L1330
1 HOLOVHINOD TV¥3N3D | o BTVESIWaVTY
SIOVSSAN o
"193r0dd dOHS AQ08 SMIYANY JHL NIO™ OL NOILONYLSNOD NOSNHOP A8 Q3LIANI NI38 3AVH NOA 'SNOILY INLYHONOD
\ - THOTFSRVa TONVHD
ONNOO HALANY3Q |¢§LMNWOJ”“M -—-om ﬂlomm l—lm moo< ° m.ulﬂa_d.m
LN0 501 INOH
L L 2 ( S30N393439d ¥39N o

NOO N MMM/4LIH @ | sS3yaay

d & F | wosw®

sawowvsdt  vowasf | @D G K - @ - ©

d13H ST00I SILINOAVY MIA LT F7H

JENEIAL)




US 9,336,542 B2

Sheet 39 of 159

May 10, 2016

U.S. Patent

& 'OIld

13NY3IN (D

[ %0 |

W3LSAS
'SAYVYOIY AN

TS TS BPTRRE 80 LIeI0) T 75¢ 1 ¥ V1T ¢Bl-omt
UNITONIMOTI04 3HL. MOTI04
3SYId ‘NOILYZINYOYO YIHLONY OL 310¥ NOHVZINYOYHO 03(4193dS IHL NOISSY OL INVM NOA J)

‘1030Hd SIHL NO ONI¥EOM NI Q3LSIHALNI HIONOT ON WY | - NOSYIY 3NIT03a
ONIHOOT 8582 SIW3LI 1390N8 3HL

SH3SN ISMONE
EESIEINELER]

AINIWIOVNVYIN HISN o

0001

"AAAAGQ/WI NO 193r0Ud
dOHS AQOE SMIMANY NI NOLOVHLNODENS IHL LdITO¥ OL A3NITO30 SYH SNIMO0T4 ¥3LANYNAA = SNOTIVZINYSHO0 35M048
“39YSSIN WILSAS ¥ SI SHL ‘39VSSIN ” NOIVZINYSY0 Td3
Q3NIN030 153F0Hd - dOHS A0S SMIMANY [ W3LSAS | 193rans SNOILVZINYSYO o
S3A  :a3WINDIM NOILOY
dOHS AQOH SMIYONY L03roNd « SID3r0ud ISMOYd
$00Z 4383030 £ AYASANL aIva S193r0Yd o
NOSNHOT 3A3LS ol 3 . W.Mddw.w.m.ﬂdﬂm.m
¥ALANYIA AIAYD WO¥4
o
9 NOSNHOr 3A3LS 1804 IOVSSIN mm%ﬂ.mw“““m =
zocu:zkm%z%wﬁm wmmu<mmm=>_ * ¥3SN 103
/10901 | FwoH T\

SIONIHI4TMd ¥3SN o

/NOO TN MMM/ dLLH SEL4

d & & _ AHOLSIH BB STLMOAYH SR :omﬁmO\_ M G & -@ -

d13H SI00I S3LIHOAV4 MIA 1a3 F1H

13nvyain (@




US 9,336,542 B2

Sheet 40 of 159

May 10, 2016

U.S. Patent

vy "Ol4

LINGTING (D

NLSAS
'SQUYSTS QMY

RO T T T E = SHASN FSMOHY
: p ; il e
MOTIE LI EEIEICE )
N3AIS WNIT 3HE MO0 SV d £03r08d dOHS AGOE SMISONY 3HL 40 STHVLIA 3HL MIIA OL INIWIOYNYIA X3S o
DNHO0 14 86E7 S W34 13D0NG IHL
'AAAAQGNIWN NO L0370 dOHS
AGOS SMIYANY JHL NI YOLOVHINOGIGNS ¥ SY 310U IONVLJ30OV G3L¥TIANE SYH ALIUONOD WOL = SNOLLVZINYOHO dSMOUY
= NOULVZINVOHO JLIANI

AOVSSIN WILSAS V 51 SIHL FOVSSIN = NOHYZINYOHO 1103

QRAIOOV 130U - dOHS AGOS SMIYANY [NRESAS :103rans SNOILYZINVOHO O
834 J3HM103 NOILDY

dOHS AQOH SMIHANY 1103r0%d = S103r08d ISMOd8

$O0Z MARWAOI £ AVARANL 2150 S103roud o
NOSNHO! JA3LS 0l —_
= SIOYSSIN Qv
HOSNG WOL ‘Nodd
SIOVSSIAN o
. NOSNHOr 3AZ1S W04 30YSSaN
//111".‘Lq?.‘,m‘qi.‘.Ip‘)u‘o‘m:: o] @ (RIOMSSY D JONYHD
HOUTHLAROD ONE! - NOSNHEP 34315 SIOVYSSIN = H350 1iGd
1n0 907 INOH
[ Lnooon [T 2R A [ S30N3u343d ¥IsN o
0901

SNQT TN MMd LM 8 | ssawaay

& B | jwoisH®  saumoavs Xt

#0ur3s Y |

B E H -0 -0

L_L

d719H ST00I S3ILHOAVH MIA Lad3 313

X2

1aneaint (9




US 9,336,542 B2

Sheet 41 of 159

May 10, 2016

U.S. Patent

Sy "Ol4

13any3ain (@

| oot

7|

| 0095848 0008

3131dNOQ INFOHI

0008 |

[

|

$002/842 %0

a354Ngsiq SGNNS
P00%/L/e)

JINAIHIS 103r0Yd

« SY3SMISMOYE
LR EIEICER B

INJWIOVYNYIN ¥3SN o

AARA/QTINA

SNOLLOV

L #MyEQ ONIGN3d

31vQ g31HviS

#svaa |

SMYHQ 03131dN0D

VST OI ITIRYOITD 'SIOYSSINMIN & 3AVH NOA

« SNOILVZINVOYO0 3SMoYd
= NOTLVZINVSHO FIIANT
« NOTIVZINVOYG I1a3

SNOILVZINVOYO D

« SI53rOUd ISMOYE

S103rodd o

M3IIAH3AQ L23r04d

dOHS AQ08 SMIYANY

» $I5VSSINAVIY

S30VSSIN o

« GYOMSSVd IONVHD

JOHS A00F SMIHARY ©123r0dd
zo_‘—o:mszooszzzOsuzomZIO_.m>m.»m

/10901 [ 3WoH

39Vd FNOH 193royd

« ¥38A 1IA3

0907

\_ SIONFYIJFUd ¥3SN o

WO TN MWW ALIH @ | ss3yaay

@ @ & | wosn®

saumonvs X rowvasy’ |

S 8 6 -6 -0

d73F ST00I SILMOAVY M3IA LidT 31T

FEEITE)




US 9,336,542 B2

Sheet 42 of 159

May 10, 2016

U.S. Patent

9% 914

| JEENIX)
WILSAS « SUTITSMOTS
'SAHYOTY ANIX « NIV
TSNS I R T T TIT 6L
'NOILYZINYSHO HNOA NI SH3SN IOVNYW OL MOTI38 MNITIHL MOIMD LNIWNIOYNVIN ¥38N o

"$103M0¥d NI 3LYdIJNLVd OL WIHL MOTTY OL SV T13M SV SNOILYDISILON
139 OL W3HL 318VYN3 OL W3LSAS 3HL OLNI NOILYZINVOUO BNOA 30 SY3IAW3W 0V NVYO NOA
"193r0dd dOHS AQ0A SMIYANY IHL NIOT O1 NOILYLIANI 3HL SNILdAOIY HO4 NOA MNVHL

¢ SNOILVZINVOHO 3SMOYHd
« NOIIVZINVOYO SOANTI

0901

‘IDVSSINWILSAS V SI SIHL ‘30VSSIN - ZQ _QM Zﬂmmmo ._._DM
S¥ISN GOV - dOHS ACOH SMIMANY [W31SAS ] :1o3rans SNOILYZINYOHO o
S3A QIYINDIY NOILIY
dOHS AQOS SMINNY 1103r0¥d « 333094 ISMOTE
Y002 ¥3AWIIIQ L AVSINL EN S103rM0dd o
HosnaaL ol SIOVESINGVaY
HOSN8 WOL iy (o). ]
S39VSS3W 0
/ HOSNEG WOL "HO4 39vSSan
« JIOMSSYd JONVHD
o e ssna e s3ovssay |* FIE
1n0 901 JNOH
L I A S3ONTYI43dd ¥35N 0

MO THN MMM/ dLLH S§S3yaay

@ @ B | sxvosw®  samows 3L

wowascf | & B K @ -O |

d13H ST00I S3LIMOAYd MIIA LG NQ\MIE_

1anyain (@




US 9,336,542 B2

Sheet 43 of 159

May 10, 2016

[ ] 13ngan 3
T
= SY35N I5MOgd
» ¥ISN 3IVIED
IN3IW3OVNVYIN ¥3SN o
T30NYD [ saonvhoaavs |
a O WO GILINTINAALIOYIYdBYILANYITO YILANYIA T
0 B OO GILINIINAILIDYYVIDYTLANYICY ¥ILANYIA GO IN 1a

SNOILVZINYOYHO O

= = WO GALINIINNILIDY YV DY LANYIAA H3LANYIA QAYD

HINOIS  HIOVNVI 1D3r0ud INYNYISN JNN

SI03royd 3SModd
123rOMd Ni IWEN] s Sl Ny
§103r0yd o
NOILONYLSNOD HIWTVd “HOLOVHLINOD WH3NID « STOVSSIN OV
p *MIGWAN 1D3r0Yd HOHNHO 30ISAYE IWYN 1I3roNd
S3OVSSIN o
/ RTETHY JOSAVE 1£03r0Hd ) mOZ(
uz_xOo._u_zw;:zmn-mwtr:x.wacs(n wwwoo< mmw: -_rowﬁom& . ﬁl@la_d.u
1No oM _ INOH
L _ A\ \_ S3INIHIS3Hd ¥3ISN o
0901

MNOO THINMMW/dLIH @ || sSTvaav

U.S. Patent

@ @ & | wousn@® sumowidt st | B G K @ - ©

d79H ST100I SILIHOAVY MIA L1IG3 315

[8] 13ny3in (@




US 9,336,542 B2

Sheet 44 of 159

May 10, 2016

U.S. Patent

87 ‘Ol4

[ 13Ng3IN (D
s SH3I3N ISMOHA
NALSAS « TENIVID
‘'SAYYOIY ONIA
- INTWIOVNYW §3sn o
"1390aN8 133rQ¥d IHL M3IAIY OL
‘SIAILNNBISNOISIY YINDIS ONY HIOVNYA 1O3r0¥d IAVH
MON NOA 031100 N339 3AVH 103r04d JOHS AQO8 SMIMANY 3HL NO SALLNIFISNOASIY HNOA .
.
‘JOVSSIWIWILSAS Y SISIHL 39vSSIN -
A39NYHI SIILNIBISNOISIY - dOHS AG0T SMINANY [ WALSAS ) 1102rans WZO_H<N_Z<OKO (]
SIA ‘03HINO3H NOILOY
dOHS AOOE SMIMANY 1103r0Yd « SI53rOYd 35MOud
$00Z ¥3AW303Q L AVASINL 31va WHUW ﬂom& o
HILANYZA JIAVG ‘0L
« STOVESINGVIE
YILANY3C QIAVD ‘WOMH
S3OVSSAN ©
/ HIALANYIA QIAYA HO4 IOVSSIN
« THONESVITONVD
ONIHOOT] HILANHIA -~ HILANYZA QAT m m o<ww w 2 - gﬂ
£ 10901 || 3WOR S30N3Y¥3339d ¥3sN o
0901

WO 1IN MMM/ dLLH SS3yaay

@ @ B | woisH®  samorvs 33

nowss | @B @ K 0@ -© |

d73H S700I SILMOAVH MIA 1103 m.ﬁl__._

JEETEX ]




US 9,336,542 B2

Sheet 45 of 159

May 10, 2016

U.S. Patent

[ 13ny3N (3
1390ng 13A3T1d0L 1ia3 . STISTTSSROE
« YN IIVIED
TI0EaS SNOLLNI0S INIWIDVYNYA ¥3SN o
e 00'€h2'1ES 0003 0008 00€IZE TYIINVHOIN ONIGWNI  00'ZKS8 ESLL
TI0aNEanS 3L34INOD
R 00'851'c2$ 0008 0008  00'95L'EZ WoL ONINOOY 8567 R
NOLLINMLSNOD )
00'586'81$ 00'0$ 0005  00'686'8} NOSNHO! NOUVONNOS  S¥2) .
a
INNOWY NOILdI¥D83a 3009 SNOILYZINYOHO
HNIT JONVIVE NOILN3L3¥  SINIWAVd  L39an8 0L J3LOVHINOD 3000 3SVHd  3SVHd
139ana | « SIO3rOdd ISMOTE
ALNNQD NMOYE S1D3royNd o
LOEYS NISNODSIM
‘AVE NI3HD . v v
1S NIV v26 883¥Aaav Lo3royd NOILINYLSNOD NOSNHOM HOLOYHLINQD TYHIANIO
dOHS AQO8 SMINANY “IWYN LO3roud S3IOVSSIN o
- _ « JHOMSSVd JONVHD
zocoa_mﬁw%wno?zomzz%wﬁm 139ana M3IA « ¥3SN 11a3
£ 10501 || 3HOH 1 S3ONIY33dd ¥3sN o

0901

MNOD TN MMM/ dLLH

S§3yaav

9 & & | wosw®

SILHOAYS SR

Howvas Y’ |

B O o

DG Po

d13H S700I SILIMOAVY MIIA 1id3 373

]

13Ng3IN (D




US 9,336,542 B2

Sheet 46 of 159

May 10, 2016

U.S. Patent

[ 13vy3in (@
|oatomas aznvnidanv aavs | | 13oanaaavs | . soeneme
= YIS IIV3IED
NOLLVZINVOHO FONVHO INFWIOVNYIN HISN o
O () sgri) |8 oNwVEd v | onmoo™ || zasez |
NOILYZINYOHQ FONYHD -
- O 0886 |$ “oumoorawanmaa  LMowvTvisndeiwo || vesee | |, soivzmveso sovous
NOILVZINYOMNO FONVHI . ILYZINY IANI
O O | sess | IEMNOo oL | onwoowd |[ esez | |
¢AINO NOILdIHOS3a 300D
103138 STVINILYW INNOWY L39ana NOILVZINYDYO ISYHd  3SVHd
. nowonuisnes | |-
["a3103135 313130 | [3Inni39ang aav | 00'954£2$ ONRIOOd NOSNHOP
WOMS S103royd o
» $IOVSSIWavIT
dOHS AQO8 SMIHANY
[m]
YIGWNN LOIrONd 3WVYN L03r0dd SIOVSSIN
o : » JHOMSSVd JONYHD
w_.mmuzs:o.—q:o.%mnwmwﬂ Hmoojm xmhzm . MM.Wj.HaM
£ nooor || awoh SIONIu3I35d 839N o

0001

NOO TN MMWALLH @@ || SSTMaay

@ =& & [ wosH® suwonsdt vy | @ B H -0 < ©

d73H ST00I SILHOAVS MIA Lia3 371

13nyaIN (@




U.S. Patent May 10, 2016 Sheet 47 of 159 US 9,336,542 B2

226
~

TERMINATE
BUDGET

230
)

FIG. 51

ENTER TOP LEVEL
BUDGET




US 9,336,542 B2

Sheet 48 of 159

May 10, 2016

U.S. Patent

¢S "Old

13NG3LIN (D

$3007 JVOANTINITS
STV MVET dNI53

‘ONIAVS Y314V SHSYL Q3.3

« 935N ISMOHE

« IR IIVID

| 0310313313130 | | 3NN 139ana aav | [ 03103135 3zNvNIF ONv 3Avs | [ 139008 Lawvya 3avs |
IN3W3OVYNVYW ¥38N o
. N MOY
« NOTIVZINVSE0 I1ANI
(oo ] O [ w]  osmezs auwonoonoL [ owwoors ][ esee ] |, ROZRVINOL
(mwmear | O [ #e] ooseeess  NouonuisnoonoswHor [ nouvannod [ srei SNOILYZINVOHO a
LAIND 3009 INNOWY NOLLJNOS3a 3000
103138 SIvIMALYW INNOJOY 1390n8 NOILYZINVOHO 3SVHd  3SVHd | | SIDIFONd ISMONS
$103rQyd o
[od] *IN30¥3d NOILN3L3Y
00yS8'ELS dOHS AGOS SMIHANY . av3
INTVA LOVUINOD YIGNNN LI3rodd JWVYN 1J3roud S3OVYSSIN 0
\- « GYOMSSVd IONVHD

dORT Xa0d SAIHTNY :LI3M0Hd
NOILINHLSNOD NOSNHOM ~ NOSNHOT 2A3LS

/10901 [ 3WoH TN

1390N8 1D3royd ¥aINg | * 013

0901

\. SIONIHI33Hd ¥3sSN o

FNQD TN MMM/ dLLH SS3yaay

D & B | wosw® suwowsdt wwast| @ B EH -0 - @

d13H ST00I SILMOAVY MIA 1ia3 313

FENNENT)




US 9,336,542 B2

Sheet 49 of 159

May 10, 2016

U.S. Patent

€6 Ol
[ ] JEETI)
=« SHISNISMOHE
LR EIEINER )
LINIWIOVNVIW MISN o
[ mowo ] ETCTITET

0095128
JONVIVE ONINIVAZY

Ll

"IN3WNDISSY-3Y HO4 F18VIIVAY IONVTVE QIVd-NN ANV YN ANY W3LI 1390N8 SIHL 318v8I0 171M SIHL

00°954'628 3L34INOD WOL ONRIOOTd 8562
INNOWY 139ang OL G3LOVHINOD NOILdIOS3d 3000 3SVHd 3000 38VHd
W31l 3NN 13904
HIGWNN LO3rodd dOHS AQOE SMIYANY ‘JAVN 123r0Yd

» SNOILVZINVOYO ISMOYE
« NOILVZINVOE0 JLIANI
« NOTIVZINVSY0 IIad

SNOILYZINYOYO o

= $103r0dd ISMOd8

$103rodd o

= SIOHVSSINAVIE

§39VSSIN o

JORS KOOE SMIEARY :103r0ud
NOILINYLSNOD NOSNHOP — NOSNHOT 3AALS

/100901 [ FWOH N

» JHOM3SVd I5NVAD
R EIPIE

0901

S3ONIYI43dd ¥3SN o

NOD TN MMMAdLIH S§S340aY

@ & & | wosw®

SILIOAYS 2R

e d IR EX-)

d713H S700I S3LNOAVY MIA a3 315

_D_ﬁ

FE IV ]




US 9,336,542 B2

Sheet 50 of 159

May 10, 2016

U.S. Patent

¥S ‘Ol %07 99
aanNoIs 967
Do e R )
N3 Y04
— YIAIVM
NOLING N3IT
GaNoIs
a3syngsia SaNN4 3SNESIa
- «——
1 SINFWAYd HLIM 1S3N03Y wwwﬁw@ 4
497 MYHa MIIA v,
7 092 HIAVM
29¢ | nNarnois
a31d300V My¥a 96¢
esssasmenanaanena 10N STv13a NI GIANTONI [~ ﬂ
! INFWAYd 1ON 30I0ANI |7)7
w Emk vm,mf 1S3ND3Y
m MYSA MIIA
m 1444 q 031d300Y
| _ Lsnom > STVIIA [~ *
| a3ivadn INFWAYL | 0/2
| ‘evisa MYHJ ONIGNTd MIIA | vy
| 3010ANI 0 ﬂ SaNNd
: 14
: VA {4 _
267 —» | ) n 262
“ JDI0ANI
m IN3FwaLvis | 08¢
m N9IS (o] £04/20.9 Nyoms
| / mvm\ 3INA3HIS
0z .a| FOI0ANI J0I0ANI MvHa
™ v [T H3INT avim |~ G
852~ 85z’



US 9,336,542 B2

Sheet 51 of 159

May 10, 2016

U.S. Patent

§9 94

M3 5

HL0d ‘NOILYOIHILON

WILSAS
‘SAYYITFH aNIA

TIWODTIEN T On
WNIT ONIMOTIOLS FHL MO0 ‘MYHA FHL HOH SINVAIDLLHYd
103738 0L A3A G313373S NIFG LON IAVH MVHU SIHL 404 SINVIDILEVE THL LYHL 310N 3SY3Td

L) L03r08d H04 ONIGNTd SI MYHT dFTNA3IHIS ¥ LYHL YFANINGY V ST SIHL
FOVSSINWILSAS ¥ SISIHL
ONIGNId MYHd

INON -MvHJ T TNAIHOS JLVIHD

-133rans
o)
‘04

ANAS WOMA

o | || | OYYMYOS | TIVOLATITY |ATd3Y

d19H SNOILOV S700I iVWH04 L83SNT MIA 103 313

d

TN B4




US 9,336,542 B2

Sheet 52 of 159

May 10, 2016

U.S. Patent

9s "9I4

L1INYFING (3

SINVdIOILYYd 3133713S AJILON ANV ANY 3AVS

SY3SN ISMOYH
« YISAIIVIED

INSW3OVNVIN ¥3SN o

. . . . SNOILNI0S 8
00°€LLIES 0008 0008 00°4216$ TWOINVHOIN ONIgNNId  00ZvS8 O .
00'954£2% 0008 0008 00951628 J13HINOI WOL ONMOOT  8SEC 0
00586845 0008 0008 0058684$ zo_snw%ﬂ% NOILVONNOd  S¥2) o SNOILYZINYOYHO o
PNYIVE  GINNOOY  INNOWY LNNOWY NOLLVZINVENO NOILJIND$30 3009 iMvua
ONINIVW3Y ~ ¥OVBATOH  INJWAvd 139an8 I8VHd  3SVHd  NIIWAOINYd | |« ST53TORd TENONE
ALNMOS NMOYE a
10£¥S NISNODSIM $193royd
AVE N3O - SIOVSSIWAVIE
“1S NIV 126 '$$340QY LI3r0Nd pOrZL/EL :31va MV¥Q
z # MvEQ S3OVSS3IN o
/ “HIAWNN LO3rodd dOHS AQOY SM3HANY AWNYN 103rOdd - dmg.m.mﬂm-mﬂzdﬁd
NOLLONNISNOD zomzxo_..zomzx%%wm >><N_D m ._.<_ H_Z_ « IS II0T
/100901 ][ awoR T\

0901

\__ S3ONIYI43dd ¥3sn o

NOD TN MMM/ dLLH SSaay

g == & _éEmi@

SILIHOAYH KB

wowasof | B B B 0@ - ©

d13H ST00I SILHOAV4 MIA LiaF 373 F

13NYTINT (@




US 9,336,542 B2

Sheet 53 of 159

May 10, 2016

U.S. Patent

L5 "9

_ IEETIX)
i3
| %0 |
WaLSAS
‘SQVOI ONIY
'103r0Y¥d SIHL NI ONIAY1d 38V NOA
1VHL 370Y 40 JdAL IN3A34I0 HOVE ¥O4 STV 3LVHVAIS 3AI393Y TIM NOA LYHL 3LON 38v3Td
gt Lk M T AL AR A9 1
0738 NIAID ¥NIT3HL MOID 383 STY13A IDI0ANT ¥NOA HILNZ OL N E SIS
JAALI 1300NG. WAL 1300NE ~ G3STTEIVAED
YOLOVHINOJENS 310Y NOLLYZINVOHO
'$IVL30 NOILVAIDILEYd ¥NOA ANIWIOVNY ¥3SN o
"AMA/OQ/WA NO §350T0
MYHO SIHL 340438 ST¥L30 30I0ANI 3HL TTY ONIGNIONI NCA O1 30 SINIWAY 40 STIY130 TV
¥3LN3 0L GALSINOAY 3HY NOA "LOINOHd SHINYOD ANIVY SHL ¥O4 GIINTIHOS NIIB SYH MYNA ¥ « SNOI vOHO 3SMONE
» NOILVZINY9H0 F1IANI
‘39YSSIWWILSAS ¥ SI SIHL :39vSSIN « NOIVZINYDY0 103
JOIOANI HIINT - SHINHOO ANIVY [ W3LSAS) :193rans WZO_F<N_Z<ON_O o
SIA  QIINDIY NOILOY
SHINOD ANIVY :L03r0Yd « SIO3MOYd ISMOTE
002 YIBWIAON ZZ AYONOW alva S103r0ud ©
HOSNENOL o « STOVESTW VIS
N33WO LYW WO¥4
S39OVSSIN o
HOSNG WOL 04 39vSSan
/ THINEDD KNVE 193r0ud - e N
31349 NOL - KOS HOL SIOVSSIN e Y3SN LI03
1n0 907 ET
L i 2 \_ S3ONIH343dd 43SN o
0901
o
MOd i mmmidiiH 8 | ssawaay
d & F | wosHf® sumwowsdt wowast | B B X - @ - ©
d73H ST100I S3LIMOAV4 MIIA a3 31d
(] o 13Ng3INI (@




US 9,336,542 B2

Sheet 54 of 159

May 10, 2016

U.S. Patent

JNOD THN MMM/ dLLH

|1 TEEITI)
[
« SUISN S5M0uda
» J3ZNIIVIIT
INFWIDOVYNVYIN H3SN o
SLNNOWY I2I0ANI WHIANOD
« SROTLYZINYDHO 35M098
« NOTIVZINVDYO SLIANI
= NOIIVZINYDZ0 1163
00'LI9E {9 0012848 0008 0008 00°12848 ONIHOOY 8582
SNOILVZINYOYO o
JONVIVE J1va oL 31va ol AINNOWY NOILdIMOS3a 3000
LNMIOY Z0I0ANI ONINIVWIY NOILN3L3Y SINWAVd 135008 35vHd 3SVHd
« SIOr00d TIMOTE
ALNOD NMOYE
{0EYS NISNOOSIM 5103royd o
AV NITID
. . : = $IOVSSIN Av3d
1S NIV 126 SSIHAAY LO3rONd o 310 MYNQ
4 # Mvid S3OVSSIN o
L # 103r0¥d JOHS AGOH SMIHANY SWYN 103r0Nd
i = JHOMSSYd JONVAD
uomwmm%zms_agnz%mwwﬁ% NO_O>Z_ mm._.zm = ¥4SN 1103
/100901 | 3awon N
S30N3Y3I3¥d ¥3SN o
0901
g |

SSIYAGY

@ & & | wosu D

S3indonys KL

wouvascf’ |

B @ ¥ -6 -0]

d13H S7001 SILHOAVY M3IA LidT m.:mlc._

FENEIVL: )




US 9,336,542 B2

Sheet 55 of 159

May 10, 2016

U.S. Patent

65 "9l4

13Ny3INT (D

\o

W3LSAS
‘SQ¥YOIY AN

"LO3rO¥d dOHS AGOE SMIYANY 3HL NO MYEQ P0T)/Z1 JHL HOJ INJW3LYLS

NYOMS ONIHOOT HILANYIA IHL NOIS NY MIIA OL MOT3E MNIT FHL MO 38V “INFWILYLS
NHOMS ¥ NOIS 1SN NOA 'LNIWAYd HOS IDI0ANI SIHL LINSNS OL ¥3QHO NI “LO3r0Yd JOHS AJOS
SMIHONY 3HL NO Z MYHQ HO4 ADI0ANI ONINOO T ¥ILANYAA 3HL AIAONCY SYH ¥3LANYAA AIAYA

= SH351) 3SMOYd
» YISAILVIID

AINIFWIOVNYN ¥3SN o

SNOILVZINYOYO 3SMOUH
« NOIIVZINVSE0 JTANT

3OVSSIN W3LSAS V SI SIHL I « NOIIVZINYOY0 LI03
3DI0ANI NOIS - dOHS AGOS SMIYONY [ W3LSAS ) :103rans SNOILVZINVOHO o
§3A  QIUINDIY NOWOY
dOHS AQO8 SMIUANY '403roMd s SIO3rOYd 3SMOd8
007 Y3BWIDIC 6 AVOSHNHL :31va S103rOdd o
¥3LANY3Q QIAYQ ‘0L . STOVESINGYIS
HILANYAA dIAVD ‘WOuH4
S3IOVSSIN a
Y¥3LANY3A AIAYA ‘404 3OVSSIN
« TYOMSSVd IONVHD
30N KGO8 SHITTNY . o
ONTHOON xgzxun_.z&»:x%wﬂqm S39YSSIN s ¥380N La3

/7100901 ] 3WoH N

0901

S3ONIYI43d ¥3SN ©

WO THNMMMIJLLH (F | ss3waay

O @ B | wosw®  samwoavs 32

sl D 6 F 0 O |

d13A ST00I SILINOAVY MIIA a3 3713

13ny3in (@




US 9,336,542 B2

Sheet 56 of 159

May 10, 2016

U.S. Patent

09 Ol4

[ | FENEIVIK)
ki
» SUFSH ISMONE
INIWILYLS IDIOANI NOIS = §3SNIIVIED
INSWIOVNYIN ¥3SN o
INSWFIVIS NHOMS MAIA WH03 £022070 M3IA
[ ]
00'980'28% 0008 00¥92'L3 00°058°¢$ 0049218 STVLIOL » NOILVZINYSYO ILAN
007980°28 0008 0r9L'ss 00'058'cs 00¥9L'1S - ngaamaau
JONVIVBONINVWIY  GINMOOYSOVEQTOH  INNOAVINZWAYY  INACWY13D0N  INNOWY 1SIND3Y 15318 SNOLLVZINVou0 o
NOILYTTVLSNI L3ddvD L'8GEZ 300D ISVHd ONINOOTd H3LANYIA NOLLVZINVOYO |
= §I53r09d S5m0y
ALNNOD NMOYE
10E7S NISNODSIM §103r0Yd o
‘AYE NIFHO
LS NIV 526 '$$34AAY LO30Ud —_— ‘3LV0 Myya = SIOVSSINQVIY
4 #MYd0 S3OVSSIN o
9 I # 193r0¥d dOHS AGO SMIYANY ‘INVN 123r08d
» JTJOMSSYd FONVHD
dOHS >n0mm1§u.md—m< 103r0yd . mw: -_v_Dm
/T oo,_mE_e__o;wzmu“::e/ 1S3N03H MvHd ONIANId M3IA
\_ S3ON3H3I3dd ¥3sn o
0901
=
JWOD TN MMM/ LLH ss3yaay
@ @ & | wosH® suwows3t  Howvasef _ d 6B H -0 -0

4137 $700I SILNOAVE MIA 1aT 313 ||

13nyain (3




US 9,336,542 B2

Sheet 57 of 159

May 10, 2016

U.S. Patent

19 OI4

e

_ 13ny3in (3
N
WALSAS
'SONYO3Y ONIY = S¥35N ISMOYE
« YISATIVIES
H INIFWIOVYNYIN ¥3SN o
"SINVEIDILEYd ¥NOA 40
TI¥ 404 STIV130 FDIOANI 3HL HLIM GIISSILYS 34V NOA NIHM SI0ANI HNOA LINBNS ONY U33LNT
SVL30 J0IGANI M3IA OL NOA MOTIV THA MOT38 ¥NIN 3HL *LO3MONd dOHS AQOS SMIHONY THL e
¥04 ¥0ZHZ4 NO 03LONANOD 38 OL Z MYN0 ¥04 STIVL30 LNSWAY 3HL GLVadN SYH 31FHINGD WOL * SNOILYZINYOHO 3SMONH
L ]
NOTIVZINVSY0 JLIANT
‘30YSSIW WALSAS ¥ §I SIHL “39v8SaN » NOITVZINGBY0 IIa3
03L0dN SIVLI0 JNIOANI - JOHS AQOB SMIHANY [ W3LSAS ] 153rens SNOILYZINYOHO o
$3A  Q3MIND3Y NOILOY
JOHS AQOS SMIUANY 103r0Yd A SGE I ESIONE]
$002 ¥38N303d 6 AVASUNHL 3lva S103roMd o
Hosnanol o - STOVSSTNAVE
HOSNS WOL WO
S39VSSIN o
HISNG WOL ‘804 IDVSSIN
= GUOMSSVd IONVHD
A AANR ML~ FoSA O s39vssan |° gFen 11ad
1N0 907 IWOH
L L 2 \_ SIONIYI43™d H3SN o
0901

MO TEINMMWWIILLH @ | ssadaay

A @ B | wosHf®  samoavs 3t

s ] © @ @ -0 O |

d73H S100I SILMOAVH MIA Liad 319

13nvy3in (@




US 9,336,542 B2

Sheet 58 of 159

May 10, 2016

U.S. Patent

¢9 Ol

[ ] FEENYIY:)
AV .
00'058¢€$ 000S8ES$ NOILYTTVLSNI 13dHYD 1'85E2 ONIBOOT ¥3LANY3A
NOLLdI¥OS30
JONVVAONNVZY  INNOWY 1390N8 e 3000 35WHd NOLLYZINVOYHO
Q3LLUENS L3A LON
ONLLIA3Y 41 NOSY3Y HILNT
JOIOANI ¥ILN3-3Y OL SNOILVZINYOHO 03193135 AJILON 8 LO3r3y _
[ u3nois oL anas 2 waliNDD = S¥3SN 3SMOHd
INFAIIVIS NSOMS MIIA &0 COLZ0L5 MR TETEE e
[m]
00°169'918 000§ 00's9¢°98 0095428 00'995'9¢ SV10L
0046988 0008 00°¥562% 00°58pLI8 00'¥S8ZS [m]
ONVIVEONINWWZRY  G3N¥OOYMOVEATOH _ INNOWY ININAV  INNOWY 139008 INNOWY LS3N03Y T e
_ ONROOTd 28562 3000 3SVHd ONIWVA LLYW NOIVZINVOXO | | o RTTvZINvass ST
ooosass o008 o008 o00sgss o008 ) « NOIIVZINVOY0 I1a3
JONVIVA ONINIVWIY a3INYOIV HIVAATIOH  INNOWY INTWAVL ANNROWY 1390n4a INNOWY 1S3NDTY 103138
( NOLLVTIVISNI 13ddvD 856 3000 3SVHd  DNIMOOTA ¥3LANY30 NOILYZINVDNO | SNOILVZINVOYO &
0001298 0008 0011968 001288 004968 [w}
JONVIVE ONINIVWIY Q3NYI0V ¥IvadaioH INNOWY INFWAYL AINNOWY 1390n8 ANNOWY 1S3N03Y 1031
[ ONIHOOT4 85 3000 3SVHd 3L3HONOD WOL ‘NOILvZINvD¥0 | | * S193rOdd 3SMOYE
XINAOD NMOHE . o
LOES NISNOOSIA 8103r08d
A8 NIO + STOVSSINOVIY
'LS NIVI 626 '§5340QY 103r0Yd PORLZH '31V0 (VA
z # MvHa S3OVSSIN o
\_ 2 '# L03r0¥d dOHS A0S SMIUANY ‘IWVN LO3r0¥d . CUOTSSYI IR
‘JONS 00U SRIUTNY 103r0ud
. « Y3SAIIA3
T wo”mx_u,__sswzwu“zze/ 1S3N03Y MYHQA ONIANId M3IIA
\_ SION3¥343dd 438N o
0901
I
/NOD TN MMWWIALIH @ || ss3yaav
g9 @@ & ~ AdoisH €D saumonvidp  Howasl | @ B B @ - ©

d13H S100I S3LROAVH M3IA Ld3 315

FEEITIK )




US 9,336,542 B2

Sheet 59 of 159

May 10, 2016

U.S. Patent

€9 'Ol4

13nyain (3

W3LSAS
‘SQUVOTY ANIM

el Ol L4 A

INITSIHL ONIMOTI04

AH §380710 MV¥Q SIHL JH0438 STV130 LINIWAVA ¥NOA ¥3LN3-3¥ OL 03153n03Y 3uV NOA
ONILO3M3Y Y04 NOSY3Y ¥3LNI :NOSY3N

‘313HONOD WOL A8 03Ld300V N338 LON JAVH LOArOHd dOHS AQOS SMIMONY 3HL HOd Y0211

Sy3SN 3ISMOYH
BESEINE ]

INJWIOYNVYIN ¥3SN o

0901

NOD TIN MWW/ 4LEH (@ | ssTyaay

NO Q3L0NANOD 38 0L 7 MYEQ HO4 ONIWVYD LLVIW A8 03YILNI STVL30 30I0ANI ANV LNIWAVY 3HL « SNOILVZINVSHO ISMOdE
‘JOYSSIN WILSAS ¥ 81 SIHL 39YSSIN ” “ ._.<N"z< Tia3
0310303y $7IY130 3DI0ANI - dOHS AGOS SMINANY [ W3LSAS | -133rans SNOILVZINYONO o
S3A ‘03HIND3Y NOILOY
dOHS AQO8 SMIHANY 103r0¥d N IGE ) EES N
$00Z ¥39W3030 6 AVGSUNHL 3Lva S193r0¥d o
W3 LLYW ‘0L . STV CE]
H3SNg WOL ‘WOY4
[=]
Y Wydd LLYW 1404 39VSS3W AL
= JUOMSSYd FORYAD
™ o v s3ovssan |* TSI
/10901 |[ awoH TN

SIONTYIIRI ¥3SN o

O @ ¥ | woisn®® sauwvonvg 2L

Howy3s Y |

B g 6-@-:Q

d73A S1001 SILHOAVH MIA La3 F1F

4
FEEIX] _




US 9,336,542 B2

Sheet 60 of 159

May 10, 2016

U.S. Patent

¥9 OI4

danyain (3

W3LSAS
'SANYOIY ONDI

‘03A0¥1830

N338 3AVH MvEA SIHL ¥04 SYOLIVHLINODBNS HiFHL ONY 3134ONOD WOL OL 3LLIWENS S3DI0ANI
QONV SINZWILVYLS NEOMS TTV "MVHQ 3HL NI G3ANTONI 38 LON T1IM SHOLIVYLNODENS HIZHL

40 17V ANV 3L3ONOD WOL 'LINSTH ¥ SY "103r0dd dOHS AJOE SMINANY FHL NO MYNQ bOZLZH AHL
H04 NOILONYLSNOJ NOSNHOM OL INJWALYLS NYOMS A3AOUddY NV LINGNS LON CIG 3LIHINOD NOL

.mmmm:mmgomm
« ¥3ZNIIVIED

INIWIOVYNVIA ¥38N o

‘JOVSSIN WILSAS ¥ 51 SIHL ‘AOVSSIN ]
MVYH3 NI QIANTONI LON SDH0ANT - dOHS A008 SMIHANY [ NA1SAS) -103rans SNOILYZINYOYHO o
S3A  :Q3¥IND3Y NOILOY
dOHS AQDE SMIYANY 1103r0o¥d « 393r0Yd 35M0YE
002 ¥39N3030 6 AYASHNKL 31va S103roYdd o
Y¥31ANy3A AIAva ‘0L « STOVSSIN VY
NOSNHOT 3A31S ‘WOYd wm_mu(wwms_ o
/ Y3LANYIA QAYA HO4 3OVSSIA .
oNBO0 SALHG - SasR0 drva S39VSSIN « YIS I1G3
/710901 || 3WOH T\

0901

\_ SIONIHIIFU4 ¥3sN o

MO TN MMWW/dLLH @ || ss3yaay

O & & | wosw®  samorwvsdp

Houvas Y’ |

b @ 6 -0 -Q

d73H ST00I SILMNOAVH MIA Lid3 T

FETETIK: )




US 9,336,542 B2

Sheet 61 of 159

May 10, 2016

U.S. Patent

69 'Ol4

[ ] TEEI)
@
REE5S SIOASEd OL Yove
0008 waEns | wees|  00sIzss 000s 005288 ooes wssizs SWi01
’ . y o . - ' o oNOOY ]
0008 WIS | wewz | oovers o00s 00%55'%8 000 ovsans L zoeez
0008 W | wow 0082 18 oooe 0L o008 ooosaes ONROOTS ¥3LANE3A vosez

NOILVIIVLSN! 13dYVD

] . L ] ) ] , J1THINDD HOL
0008 wozys | wzow | oo ovos wuges 0008 wizsLs oo asez
HEL4 GIMOISY | OIWOLSAUNISIHA | qOMNZd SIHL LEIE o) A ‘on
FOVNMITY oLaonvve | % | cumwnootvior | sk 02LTTANOD XoM | oM snomaud | a3mnaaHos SHOM 40 NOLLAIOS30 I
133HS NOILYNNILNOD €049
« SHISN ISMOYE
-av0 x8 031411439 INNORY 3H1 40 ININAY4 OL 0 LULINS SI HOLOVHINGD TEEASTOSTA
IH1 ANY 'SINIWNDOA 1OYHINOD 3H1 HLIM IONVOB0IDV NI SI MHOM 3HL 40 - IW“D m‘F/\mmo
L9ALHONY ALITVIID 341 ‘0ILVOIIN S¥ GISSIHIOHA OYH XHOM 3HL 33138 ONY NOLLYMHONI
'390TTMONY SLIUHIMY FHL 40 1538 3HL OL IYHL SHINMO IHL 01 STALHID a
P — LO3UHONY 3HL 'NOILYDI ey IAOGY 3HL ONISIIINOD 31V 3K ONY SNOILVAZSED ANIWIOVNYW ¥3sN
WO SH3410 CLLNIT LNTONY 41 NOLLYNYXE HOVLLY) LISNO NO G35¥8SINIANIO LOVHINDD HL HLIM SINVGHO0Y Nt

§ QLN LNNONY INFWAY 404 ALVOISILNI0 SLOILIHOWY

00226018 JOVNIVL3M 514 'HSINE O JONVIVE 8 = SNOILVZINVOHO ISMOYE
orsezes N0 INFWAYE INZHNND '8 a1va AR .
000§ ININAY SNOIAZHG 531 L
orezz'ss IDYNIVLIY SS3T0INMVI WLOL 0 J13HINOO WOL HOLOVHINGD « NETNYOY0 1G5
oos JOYNIVLIN WLOL NOILVZINVOHO 103
s 0 v NMOHS INTWAY LNZHHND LVHI QMY ,mwn@o?wwzmmrzm_mmwu
0008 ¥4OM GILIIINOD 40 %00 v INFWAYS LNIHHAD LYHI o
JOVNIVLIY ' ONY 03NSS1 33M LNIWAYE SO CALYOLNAD SNOITHA SNOILVZINVORO
0062288 21v0 0L 0HOIS 7 CALTINOD WIOL ¥ HOINAA HOS YHOM MOA HOLOVAINGO FHL A8 OIVd NI3E
00'961'cTs 310 0L KNS LOVHINOD '€ JAVH INIWAYA HO4 NOILYOINddY SIHL AS OINIAOD ¥HOM IHL
0008 SH3IQHO0 JONVHO AR FONVHO L3N Z 431738 ONY NOLLYAEONI 3HL ‘3903 WONN MIFHL 40 1§38
00951'c2$ NS LOVRINGD TYNIDINO 4

3HL 0L LVHL S3MILHID HOLIVHINOD OINOISHIANN 3HL . gmammrmgma

"O3HOVALY (£020) L33HS NOLLYMNIINGD LOVEINOD

JHL HLIM NOILDINNG? N MO 138 NMOHS SY ‘LNINAYd ¥0 30YW SI NOUYOIddV INIWAYd HO3 NOLLVONddY SHOLOVEINGD S103roMd o
1V LOVHINGD ONIHOOT - 8562+ Y03 LOVHINOD
16562 1M 'NOLT MY 'YNOTVSSVO L6014
‘ON LO30Md SLOAUHOHY 543883 3A3US VI VAYBYTY « SIOVSSIN avad
R AUTHONCOWOL WO
ALNNOD NMOYE
¥Io 0L goni2d JOEPS 14A"AVE NI3HS “1S NIVA 128 91146 103634 30 LS NWAVE $12 S3OVSSIN o
301 NOLNGIYLSI “ON NOLLYOUddV JOHS AQOR SMIHONY <L3INOYd NOULONHLENOS NOSNHOT ‘0L
\_ INSWAVd HOH NOLLYOISLLY33 ONV NOILVOITddY 209 « THOMSEYd I5NVH

FORE AICTSHIFARY :103rQud T
I1I¥INCI WOL - HOSNB KOL EESINUE]

/7 100907 [ Tawo N

SIONIY3IJIUd ¥3SN o

INOD TUN MMM/-dLIH $S350Qv

O & & | worsHf® sawowvidt wwasy| B B N @ - © m

d713H ST00I S3LMOAVY M3IA Lid3 3J1F

(] FETEIEX:)




US 9,336,542 B2

Sheet 62 of 159

May 10, 2016

U.S. Patent

99 OId

FEIEILVNK ]

N

= S¥35N ISMOEE
= H3SN 3LVIHD

LINIWIOVYNYIN ¥3SN o

NIFEIE ENORIE OTHI7

JUNLYNDIS $00Z "HIIW3I3Q 40 AVA w6 SIHL GINIS
YWYEYTY :SS32Qav
A1FHINOD WOL “ANVANOD
Y002 "43AWIOIA 40 AVQ w6 :03LVa
00'£26'718 ‘3NA 3W0038 OL JONYTVE 00'951¢7$ "LOVHLINGD V104 Q318Nray
0008 ‘Qlvd AISNOIASMd L3N 000§ *LOVYINOD OL S11a3d0
00'622'8$ 00°961'€2¢ SYHLX3 ANV LOVHLINOD TVL0L
0005 1134 %0'08831 0008 JLOVILINOD OL SWHIX3
0062288 ‘AL¥0 01 A3LTdNOD HHOM 00'954'€28 JLOVHINOD TYNIDIIO JO INNOWY

00°228'71$ 00'622'RS 0008 000$ 00'¢51'€Z$ SWLOL
00'4£9'8$ 00'+56'Z$ 000$ 00'0$ 00'68%'41$ ONIRIOOT - T'89€T ONIWVHL LIVW
0098028 00%5L'H$ 0008 0008 000S8'€S | NOLLYIIVASNI 134NV - 1'8562 | M3LANYIA QIAVT
0002t 00'419'e$ 0008 0003 0028’28 ONRIOO - 85€2 3LAIINOI WOL

(1v3un0 “ONI) LNNOWY
3N IONVIVE | INIWAVd SIHL SININAVA SNOIATHd NOINI13Y QILIVHINOD HHOM A0 NI ANYN

= SNOILVZINYONO ISMOHd
= NOIIVZINVSHO0 JLIANI
e NOILVZINVOYO 1103

"MOV3 01 3NQ 30038 OL HO 3NQ SINNOWY 3H1 ONV Jivd SLNNOWY IHL 'SNOSHId HONS TV 40 LNIWILYLS L3 NOD ANV “INMML 1IN ¥ SI INIWILVLS SIHL IVHL
‘Q3LVAS SV HOBYT ¥O STVINILYIN ¥OJ Hi3HL ALISOJdO 135 SINNOWY 3L 'AT3AILDILSIY ‘WKL N0 IN0D3E 0L ONY 3N0 S) TUTHL LYHL ‘INSHIACHAAT QIVS NO HOBYT ONIOG TV H0 N0
JAVH GNY ‘HO- STVINILVIN ONRIVAIHd ONY ONIHSINEMS 3HY H0 G3HSINUNA JAVH ONV 'HLM Q3LIVEINOD N338 SAYH SNOSYId DNIMOTIOA 3KL '1OVHINGD QIVS 40 S350dUNd 3HL HO4 "LVHL

ALNNOD NAMOYE LOEKS NISNOOSIM ‘AVE NIFYO “1S NIVW b26

dOHS AQ08 SMIHONY

‘LM OL ‘ALNNOD QIVS NI SISINIYJ Q38RI0S30

ONIMOTT04 FHL NO ¥3INMO SMIBANY 4431 HLUM LOVHINOD ¥ JAVH AJHL LVHL
3L3YONOI WO 40 4V ASHL LVHL SAVS

HISNEA WOL "INVIZ4Y IHL

NMOYE 40 ALNNGD
NISNODSIM 40 ALY1S

HOLOVHINOJENS ONY HOLOVYINGD HO4 INFWILYLS NHOMS

SNOILYZINVOYO ©

= SI03rCUd ISMOYd

$103rQud o

« 53OVESIN VY

SIOVSSIN o

* JUOMSSVJ 3ONVHD

‘JORS AU08 SMIS0NY :LO3rCud
3134ONOJ NOL - ROSNE WOL

/10901 [ InoH T\

« 330003

MNOD TN MMW/dLLH

\_ SIONTFYI43dd ¥3SN o

S$3¥aav

d1EH ST00I SIIMOAVS MIA 1G3 315

@ & & | wosw® samowvsdt  Howsst| @B B B - @ - QAE

FEIEIVA.:)




US 9,336,542 B2

Sheet 63 of 159

May 10, 2016

U.S. Patent

29 '9H

L3NNI (D

.

W3LSAS

'SQUVOIY ONIX

B e e LT L A R e

"SANNA ASY313H ANV SHIAIVM N3IT LSANDIH OL HNM SIHL MOT104
‘103rOY¥d dOHS AQOS SMIYANY SHL NO 2 MYYQ ¥O3 03SVI13Y 39 OL J1BVUVAY 4V SONNS NIHM

‘JOVSSIWWILSAS ¥ SI SIHL ‘JOVSSIN

J18YIIVAY SONNd 3XVA - dOHS AGOB SMIMONY [ W3LsAS ] :103rans

S3A .Q3WINDIY NOILIV

dOHS AQOG SMIHONY *123r0¥d

¥002 ¥38W3030 6 AVOSHNHL a1va
NOSNHOf 3A3LS ‘0L

NOSNHOr 3A31S WoHd

NOSNHOr 3A3LS MO4 30YSSIN

« YIBM3IIVIED

SY3SN ISMOYE

LININ3OVYNYIN ¥3SN o

SNOILYZINYOHO 3SMOYH
NOTIVZINYSHO JITANI
» NOILVZINVSHE0 1103

SNOILVZINVOYHO o

* S103rQ¥d 3smousd

S103royd o

» SIHVSSIW avIH

S3OVSSIN o

JOHT KOO SHISONY '193r0u4
NOLLONYLSNOD NOSNHOP = NOSNHOF 3A3US

/ 1noo01 |{

3NOH

N\

GHOMSEYd FONVHD
s3ovssIaw | EESRIE]

0001

S30N3Y343-d ¥3SN o

- )

/NOQD TIN MM/ dLLH

§§3400Y

@ & & | wousH®

samorvidt  rowast| @B B K - @ -© |

d13H ST00I SILMHOAVS MIA L1103 F1d

FEETTA )




US 9,336,542 B2

Sheet 64 of 159

May 10, 2016

U.S. Patent

89 "9l4

[ ] 13NG3IN (R
_\ SHUIAIYM N311 1S3N03Y B SONNJ IZINOHLNY
00162178 00°08 00°€95'2E$ 00758'¢L8 00'€95'2€$ SVIOL
00'120948 0008 00208918 00'ckLIES 00268918 OoN e SH3ISN ISMOYY
JONVIVE ONINIVW3Y  03N¥DOVNIVEOTIOH  INNOWY INSWAVA LNNOWY 1390N8  INNOWY 1S3ND3Y  L03AII03Y ¥3AVM NI « YBNIALYIAD
ONIGWNTd 00258 3000 3SYHd  SNOILNTOS TYOINVHITIW ‘NOILYZINYOUO _ INIWIOVYNYN H3SN a
ONIHO0 T4 28462 ONINYYMS LIV ON
NOUYITVISNI L3dMVI 18see ONJOO T ¥ILANYIC ON
NOILAINOS30 3003 3SVHd 300D 3SVHd  JWYN NOILYZINVOYO  (QIAIZOTY ¥3AIVM NI
SHYIAIVM N3N G3LOVHLINDDENS “
00226018 0008 0062288 00'951£28 00622838 ON . gﬂ@ﬂ%
JONVIVE ONINIVWZY  Q3NUOOY HOVBATOH  LNNOWY INIWAYd  INNOWY 1390N8  LNNOWY LS3N03Y  ¢03AIIDIM ¥IAVM N3N
{ ONRIOOT4 8562 ‘3000 3SVH JLIHONOD WOL NOLLYZINVONO | SNOILYZINVOHO O
00€6H1IS oo'os DOZ6PL8 00606848 0026pi8 ON
IONVIVE ONINVWSY  03NYDOVHIOVEATOH  INNOWY INJWAY] INNOWY 1390NA  INNOWY 1S3ND3Y  ¢{03AITOTM ¥IAIVM NIIT
_ NOILVONNO4 S¥2} 3000 3SVHd _NOLLOMYLSNOD NOSNHOP “NOILVZINVOwO | | © SLO3rOud 35modd
ALNNOD NMOYE [a]
LOEHS NISNODSIM $103roydd
A8 NIZHO « STOVSSTIN AV
"LS NIVW #26 'SSIYAAY 193r0YHd PORRMZ) 31VA MVEQ
z # Mv¥a S3OVSSIN o
\_ HIAWNN LI3r0Hd dOHS AQ08 SMIYANY IAVN LO3r0¥dd « TIONSSVI IO
‘305 X008 SMIETRY .
NOLLONY1SNOD zOmzxo_.uzomzszw“,ohm HWMDOWE >><mo gm_\/ . Mﬂﬂa
1N0 907 INOH
4 i 2 \_ SIONIYI4Fd ¥3SN o
0001

MO TN MMWIJLIH @ || SS3yaay

@ @ B | worswD sawowsp wowasy| & G K - 0@ - O

d73H S700I S3ILMOAVS M3IA L3 313

JENCEIX:]

:
|




US 9,336,542 B2

Sheet 65 of 159

May 10, 2016

U.S. Patent

69 "9l4

13N3IN (D

W3LSAS
'SOHYOY ONIM
SOOI RTaTT T 58 ZoTa

‘MOT38 MNIT IHL MOTI04 3SVITd "YIAIVM NIIT ¥NOA
NOIS OL ‘MVYQ SIHL 80J SINIWAYd 33034 OL H3AIVM N3IT JNOA NOIS OL 431S3N03Y 38V NOA

‘03ZIMOHLNY NJ38 SVH 133r0Ud dOHS AQOB SMINANY IHL NO #0/Z1Z} 8O Q3INATHIS MV JHL

= SH3SN ISMOYE
« IS IIVIED

LINIWIOVYNYW ¥3SN o

» SNOILYZINVOMO ISMOUd

/10901 [ TENoR N

“3OVSSINWILSAS ¥ SI SIHL ‘39VSS3IW -
HUIAIYM NIINSIS - dOHS ATOS SMINONY { WALSAS ] :123rans SNOILYZINYOHO O
S3A  ‘03HINDIH NOILIV
dOHS AGO8 SMIYANY 2103r0Yd « §193r0dd 3SModgd
$00T ¥38WIDIA 6 AVASUNHL 31va S1293rodd o
J13MONOD WOL ‘0L SIOVeSINavId
-
NOSNHOr 3A3LS Wodd
S3OVYSSIN o
\_ HJISNE WOL “HO4 IOVSSIN
« QHOMSSVI IONVHD
dOHS KGO8 SMIHTNV
313NONOD WOL - xu%w_.mwu S39OVSSIN o H350 La3

0901

\ SIONIY3I43™d ¥3SN o

MO TIN MMM/ dLIH $S34aaY

@ = & | wousH® sumows 3k

sy | B B K -@ - Q

d13H 87001 S3LMOAV4 MIA 10T 315

_D_ﬁ

FEETTA)




US 9,336,542 B2

Sheet 66 of 159

May 10, 2016

U.S. Patent

0, °9i4

-

UINOIY IIILYW ONY HOBY TIV 3GNTONT QINOILNIN SWILI IHL LYHL ONY 'HOVS OL 3N0 IW0D38 OL B0 3NA INNOWY 3HL ANV 303HIHL NOLLONYLENOD 3HL 04N ONRIILNG TWINILVW HOS 4O
YOM OIVS 40 SNOILYOd 21210355 ¥OJ SLIVHINGD DNIAVH S31Lvd TTV ONV HHOM OIVS H04 'KLOB ¥0 'HOBY1 5O TVINILVW OFHSINGNS LYHL ONV ATIVNOILIONOONN Q3¥3AIT30 ONV 3NINN3D
GNY 1234300 ‘INNL 3V SHIAIYM TIV LYHL “ININAVd SIHL O1 HOIHd 00'0% 40 INTWAYA GIAIZ0IH SVH 3H HOIHM NO 00'054'E2S 5) SYHILXT ONIGNTINI LOVHLNGD 3HL 40 ANNOWY TYIOL JHL I¥HL

"SMIYONY 2431 A8 GINMO ALNNOD NMOYE 10575 NISNOOSIM "AvE N3FHO “1S NIVW ¥26
1V G310 ONICTUNG FHL NO ¥HOM DNINOOTS - 85EZ IHL HO4 ¥OLIVHLNDD JHL S1 OHM JLIHONOD WOL S0 HISNE DL I FH LYHL SAVS ONY S3IS0dIC NYOMS AINQ DNIFS 3KL

BESIEICERR)

[ | 13NN (@
@
[Ceanwmanves ]
‘JUNLYNDIS 002 "¥3BW303Q 40 AVA w6 SIHL A3NDIS
“Q31VLS 3A0BY NYH1 H3HL0 ¥HOM QIvS HLIM ROUI3NNOD NI HO NOJN INOG 38 OL HO NI
ANY 40 dOM HIHIC ¥O ‘HOBVT “WIHILYW ¥Od NOSHId ANY 01 3G IWO03F OL HO 3N ONIHLON SI IUIHL LYHL ONY 'ONIGNVLSLNG HEOM OIVS W03 SLOVUINGO HIHLO ON 34V Ju3HL IVHL
00426018 00°622'3% 00°0§ 0095128 2UFTANOD O TYIILYW ONY HOEW] V101
00'1£9'83 00'/58'28 0008 00°58b'L LS ONIMOOTS 7'85€2 ONIRIOOTS LLYW
00°980'Z3 00'v9L'18 0008 00°058'¢$ NOILYTIVLSNI L3d¥¥D L'BSEZ|  ONIMOOTd HILANY3A
00°0e'v$ 00'419°€$ 0008 00'128'28 ONI¥OOTS 85€2 313AONCI WOL
3N0IONYIVE | INSWAVASHL |  QIVd INNOWY | 301¥d LOVHINOD S301AY3S SIWUN
“NOILYDIHIO3dS ONY SNYId 01 DNIGYOIIV XIOM QIVS 31I1dN0J 0L . g

INIWIOVNVIN H3SN o

INYZONOD AV LI WOHM 01

"HINLUYd SY JTISWIH JLVNOISTC OGNV NOIS GTNOHS HINLYYd ‘QISN 38 01NOHS JWYN IHSYINLUVS IHL 'dIHSHINLEY ¥ HO4 §1 YIAYM Ji HIYOJ LIS 39 QTOHS HIAIVM ONINDIS
$H301440 3HL 40 TLUIL ONY Q3X134¥ T¥IS TUVIOIBOD '03SN 38 JINOHS INYN ALVHOSHO0I ‘NOLYBOJEOT ¥ 804 S1 HZAIVM JI “AVd LNNOWY TINd 3HL O 38 1SN SH3AIVM TTV ‘310N

3L ANY FENLYNDIS AV ‘ssaMaaY

J1IHONOI WOL ANVINOD

002 "438W3030 40 AVA w6 031V

“31YQ SIHL O GIHSINUN ‘ANINHOVH

YO 'SNLVEYdY 'STUNLXIA “MYILVA 'SIIAEIS HOBY] 40 LNNCIOV NO "¥3NMC 3HL WONS 3N IN0I38 OL BO INA SNOILYIIAISNOD HIHLO HO SANNS "SAINOW O1 193dSTY HLM SNIN
SHINVHIIN OL ONLLVTIH ‘NISNOISIM 40 31V1S SHL 40 SILALVLS FL HIONN 'NIIT 0L LHOIS HO 40 WIVIO HO NIIT TIV ONV ANV 3SVIT3M ANV JAIVM AGF43H (S300 ‘0393 MONNIV ABTHIH SI
J0TYIHA 1d1393Y IHL 'SNOLLVHICISNOD TIEVITTVA ONY Q00D HIHLO ONY 'SHYTION {00'62285) ININ ALNIML OFHONNK MOL ONYSNOHL LHEI3 40 NOILYHIQISNOD NI ONY 204 ‘GINDISHIONN 3H2
“YINMO 3H1 S) SMIUANY J13F HIHM 40

dOHS AQOB SMIYANY SY NMONX 3SINZ¥d 3HL 04

ONIMOO014 - 8567 HSINENA OL

NOILINYLSNOD NOSNHOT AS GIACTIWI N33B SYH O3NOISYIANA JHL SYIYIHM

‘NY3IONOJ AVA LI WOHM OL

NMOUYH 40 ALNNOD
NISNOOSIM 40 3LVLS
NI 40 HIAIVM TVILHYd

SNOILYZINYOYO B

SI03rodd ISMOTd

S103r0dd o

JOYSSIN av3

S3IOVSSIN o

JOHE X008 SIRTHONY ©L03roud
3134INOD WOL - HISNE HOL

/100901 [ awoH

QHOMSSVd JONVHO

\_ S3ONJYIJIINd ¥3SN o

Mmoo N mmirdiin @ | ss3yaay

| AavoismH 6

samorva L Howvasl | @ G ¥

)

d73H ST00I S3LNOAVY M3IIA 1163 31

13anyain (@




US 9,336,542 B2

Sheet 67 of 159

May 10, 2016

U.S. Patent

L. Ol

[ | 13Ng3IN (3
[0 ]
N3LSAS « SHISN 3SMOTE
'STUVOIH GNIM A ECEIVEL D)
LINIWNIOVYNVIA ¥3sn o

T CSaTSENOS RIS I R T T 28 LITON

MOT38 WNIN 3HL MOND 3sY3d
‘dv4 0S 0IAI303H SHIAIVM N3IT ANV MYHO FHL 40 $TVLIA IHL MIIA OL ‘dOHS AQOE SMIHONY
133r0¥d JH1 804 ¢ MYHQ FHL ¥O4 ¥3AIVM NI ¥IFHL GINOIS SYH SNOILNIOS TYOINYHOIW

SNOILVZINVSY0 ISMoud
= NOILVZINVSIO FIANT

‘3OVSSIN NILSAS ¥V SISIHL “3OVSSIN . zqagmqﬂdu
QINOIS YIAIVM NI NDIS - JOHS ACOS SMIUANY [ N3LSAS] :193rans WZO_._-<N_Z<OZO o
S3A  :Q3YINOIY NOILOY
dOHS ACOS SMIHONY 103r0Nd « SBTFOUTRNGT
$00Z H39N3D30 6 AVOSHNHL 3Lva w._.omﬂoml )
NOSNHOM 3A3LS ‘0L . %M.SIOHM
LELLL SYSPES) TWOHd wmo<mmw—>_ o
\_ NOSNHOr 3A3LS HMO4 3OVSSIN .
zo_huaﬁm%&wﬁu S3IOVSSIN = §3S1 1103
£ inooon |[ o 1 ( S30NT¥IITnd ¥3SN o
0901
TNOD TN MAMWILLH @ | Ss35aav]
@ & & | sosw® suwvowddt wowasy| B G K - @ - O
d13H_$7001 S3LkOAVA MIA 1103 373 |
[5] FENPETVEX )




US 9,336,542 B2

Sheet 68 of 159

May 10, 2016

U.S. Patent

¢ "9ld

| 13Na3IN (3
00'16Z'1¥$ 0003 00695268 00'758'€L8 00'€95'2¢$ 'SWVLOL
00szens 0008 00288913 00°€LLIES 00278313 R
JONVIVA SNINIYAIY  Q3NHIOY HOVAQTI0H  EINNCWY INFWAVC  INNOWY 1390N8  INNOWY 1S3NDIY  L03A1I3034 HIAWM NI « SUIS TSMOTY
ONIEWNTd 00'Z¥68 3000 38YHd  SNOILNTOS TYIINYHIIA NOLLYZINYOHO _ -« BN IIVID
ONIH0OTH zggez ONINYYS LIYW oN INIWIOVYNVYA ¥3SN o

00°226p1$

NOILdI¥J$30 3003 3SVHd 3000 ISYHd  JWYN NOILVZINVONO  (O3AI303Y ¥IAIVM N3N

NOLLVTTYISNI 13d4Y0 2:104 INIMOOTH Y3LAMYI0 oN

SHIAIVAM NI GILIVHINODENS
0008 00'6229% 00951628 0067288 ON

NOTIVZINVSE0 SIIANT
JONYIVE ONINIVWIY  GINHIOV YOVEQTIOH  INNOWY INIWAY  INNOWY 1390N8  INNOWY 1S3nD3Y  LO3AIZ0IM HIAVMN3ID *

ONIYOO01d 85€Z *300D ASYHd 3134ONOJ WOL NOILYZINYOYO _

00667418

FONVTVE ONINIVWAY  03NWd0V %OVAAI0H  LNNOWY LNIWAYY INNOAY L390ND  INNOWY LSIND3Y  (QIAIF0IN H3AIVMNIN

SNOILVZINVOHO

o

0008 0026¢48 00686813 0026018 ON

NOLLVANNO4 521 3000 35vHd  NOILONHELSNOD NOSNHOT :NoILvzNve¥0 | |« ST55r08d Ssmos

ALNNOD NMOYE a
LOE¥S NISNODSIM 5103r04d
‘AVE N3THO . 33 TR
1S NIVW ¥26 :653Y0aY LO3r0Yd YoMLY ‘LY MYHa
4 # MVHO SIOVSSIAN o
_ “¥3AWNN 13rodd dOHS AQOE SMINANY ‘INYN 103roNd . TSSO
dORS X008 ﬂg 133r0dd . g
\zoﬁw_wﬁ za_z_,_a Mo_w‘zmm Em/ 1S3N0D3H MYHA MIIA

\_ SFONIFH3I33I¥d ¥3SN o

0901

/0D TN MMWILLH & | Ss34aay
o @ B | worsw® samorddt nwowasy| @ G K Q@ - ©

dBH ST00I S3LHOAVY MIA 103 13 F

L3Ny (9




US 9,336,542 B2

Sheet 69 of 159

May 10, 2016

U.S. Patent

€L°9l4

13INYTINI (D

W3LSAS
‘SOHYOIH ONIX
B AT L A N G

*MOT38 ¥NIT 3HL 017D 3SV3d SONNA 3SUNASIA OL ONY MYHQ 3HL 40 STIVL3A JHL MIIA
OL "03NSIS NI38 IAYH JOHS AQO8 SMIYANV 123r08d IHL ¥OJ T MYHT JHL HOJ SHIAIVM NAIN TV

« SURTTENOH
« IR IIVAD

INIWIOVYNVW ¥3SN o

/1009071 | 3WoH T\

:39YSSIN NILSAS V S SIHL :39VSS3IN .
G3NDIS SHIAIVMNIIT TIV - dOHS AGOE SMIUANY [ W3LSAS ] 133r8NS SNOILVZINYONHO O
S3A  OIUINDIYNOILLOY
dOHS AQO8 SMIMANY :103roNd » 3103r0Yd 35MoYg

002 Y38W3ID30 6 AVASHNHL 3Lva S193r0¥d o

NOSNHOF 3A3LS 01 « STOVSSINGVIS
NOSNHOF 37318 WOY VSSTN o

L NOSNHOr 3A3LS M¥0d IOVSSIW . %ﬂwﬂﬂondmm
OLLONAISN NOEKHGH NSO A5 s3ovssay |- TG

900

S3I0NIYIJ3Hd ¥3SN o

NOO TINMMMIJLLH (@ || sSTvaay

@ & B | sworsn€® sawoavs L

wasy| @ G B @ -©

d13H S700I S3LMOAY4 MIA a3 31

FEIEITV)




US 9,336,542 B2

Sheet 70 of 159

May 10, 2016

U.S. Patent

v, 94

13NYAING (@

00162178 0008 00'€95'2¢3 0045828 00'€95'26$ $WI0L

00'ti8ris 0008 00'2¥8948 00CLLLES 00748918 5K
JONVIVE ONINIVAZY  Q3NH00V MOVBAT10H  INNOWY INIWAYd LNNOWV E390NE  INNOWY 1S3ND3Y  ¢3AIFI3Y HIAIWM NI

ONIBWNTd 00'2¥58 13000 ISVHd  SNOLLNIOS TYIINVHOTW NOILVZINYOUO _

ONIY0O TS 29862 NNV LV ON
NOLVTIVLSNI 13d4VD X104 ONIHOOTS HILANHIT oN
NOILdI¥OS30 300 3SYHd 3007 3SVvHd JNVN NOILYZINVOHO  {G3AIZO3Y ¥IAYM NI
SY3AIVM N3IT Q3LIVHINODENS
00°226¢18 0008 o0'62z08 00951628 00'6228¢ =28
JONVIVE ONINIVATY  03NHOOV NOVEATI0H  INMOWY INSWAYd INNOAV 1390N8  INNOWY 1S3ND3Y  ¢03AIFIIY ¥IAWMNIN
_ ONIMOOT4 85€2 ‘300D ISVHd 3134ONOD WOL NOILVZINYOHO _
00EGHLIS o0os 0026¢28 00'586818 002608 28

JONVTvE ONINIVW3Y  03NYO0V MOVBOT0OH  LNNOWVY INJWAVd INNOWY 1390nd  LNNOWY LS3N0D3Y  L03AI303Y YIAIWM N3N
_ NOILYAONNQ4 §¥Z1 3000 3SWHd  NOILONYLSNOD NOSNHO! ‘NOILYZINYOUO _

S¥3SN 3SMOHH
bENIEINES W)

INIWIOVYNVYW ¥3SN o

SNOIIYZINYDY0 35M0aa
NOIIVZINVSH0 JLANT
NOIIVZINVSH0 L1

SNOILVZINYOHO o

SL1O3r0¥d 3SMOYd

ALNNOOD NMOYB [=]

L0EYS NISNOOJSIM S193royd
PLTEESD] . av3
"LS NIV 26 ‘S834AAGY Lo3roud J AT ‘31va MYHa

4 # MYHa SIOVSSIN o
\_ *YIENNAN LOAro¥d dOHS AQOE SMIUANY “WYN LO3r0ud « OS50 SR
NOLLINY1SNOO NOSNHOF = zomz&.w w\_.,.wwm » ¥4Sn 1104
o e 1S3INDIY Mv¥a MIIA

0901

SIONIFYIJRId ¥3sN o

MO TN MM/ dLLH $§3yaay

O R & | wosw@® suwodlt wowsy| @ B B - @ - ©

d13A $700I SILMOAVS MIA LiadT 31H =

13ny3iN (@




US 9,336,542 B2

Sheet 71 of 159

May 10, 2016

U.S. Patent

¢, 'Ol4

13NY3IN! (3

[ %0_]

W3LSAS
'SQHVOH ANIM

"L33r0¥d dOHS

AQOE SMIYANY 3HL NO ¥0/ZH2 1 W04 03MNAIHOS MYEd 3HL ¥Od QISHNESIA NI38 3AVH SINIWAYL

‘3OVSSINWILSAS ¥ SI SiHL ‘39VESIN

Q3SHNASIO SINIWAYA - JOHS ACOS SMINANY [ W3LSAS | 193rans

S3A  QIYINOIY NOLLOY

= §3SN 3IV3d0

* S¥3ISN ISMOYUE

INIWIOVNVYW H3Sn o

NOILVZI

SNOILVZINVOE0 35M0d8
NOIIVZINVSY0 JIANT

SNOILVZINVOYO o

dOHS AQOY SMIHANY 1123rQdd = S103r0dd asmodd
$00Z M3BINA030 6 AVOSENHL 31va w._.OM—,OKn_ o
NOSNHOf 3A3LS ‘0L CEl
« SIOVSSINGVIY
NOSNHOf 3A3LS ‘WONd SIOYSSIN ©
\_ NOSNHOr 3A3LS '¥04 JOVSSIW
= QIOMSSYd IONYHD
NOILONHISNOD zOmzzo_.-zcmzxm_mww,‘MM S39vSSIN = ¥3sn 1a3
/10901 | 3WOH O\

09001

\ S3ON3¥3434d ¥3sSn o

MO TN MMM/ JLLH

§S3¥aav

@ @ & | wosn®

samorvd L Howasy | @B B X @ -+ ©

d73H ST00I SILIYOAVS MIA 1I0T m.EL

FEEI]




US 9,336,542 B2

Sheet 72 of 159

May 10, 2016

U.S. Patent

370
38N L1d3 aav

¢6¢ J

NOLLY&NOIINOD
1Inv43d

3704
940 11a3 aav

06¢ J

v8¢ /

9/¢ —

18170Id 1133 aay

c8¢ J

9. "9l4

SNOILYOI4ILON
1ia3

SONILLZS
1Nv430

88¢ J

NI9O
3SN NINGY

98¢ J

§30090
3ISVHd NIVINIYW

08¢ J

8.¢ /




US 9,336,542 B2

Sheet 73 of 159

May 10, 2016

U.S. Patent

LL9lH

13NY3INI (D

=

o

avs | [ ouossazme |

| mwawy |

MOTT3A |

L oNtgTIns |

£ 400 |

O oo ad

2400 |

1 400 | ]

W3l 139an8

108138 |

« SUTTRNOT
« TIIIVID

IN3IWIOVNYW ¥3SN o

« SNOILVZINVOHD I5MOdd
= NOTIVZINVSI0 IIANI
« NOTIVZINVSE0 1103

SNOILVZINVOYO o

= SI33r0¥d 3SMOYE

S103royd o

« SI5VSSINAVE

S3OVSSIN o

« GHOMSSVd IONVHD

/100501 |[ 3WoH

~

$3009 3SVHd NIVINIVIN

» ¥3SN 11d3

0901

MO TN/ dLLH

\ SFONIHI434d ¥3SN o

-
$$34aav

9 = & —EE&:@

REM O ZP xS

rowvasf |

o 6 ¥ -6-:-©]

d13H S700I S3ILHOAVS MIIA 10T 373

FETREIVIK: )




US 9,336,542 B2

Sheet 74 of 159

May 10, 2016

U.S. Patent

8. "9l4

13NYTING (D

.

moo1 | | VN YIS FHL ¥3UINT

WILSAS FHL NI HISN ANY SY WILSAS 3HL OLNI 907 0L NIFHOS SIHL 38N NYI NOA

« SH3ISN ISMOYE
= YN IIVIAD

INIWIOVNVYIW ¥3SN o

= SNOIIVZINVOY0 ISMOYE
= NOIIVZINVSI0 SIANT
= NOIIVZINVSJ0 I1a3

SNOILYZINYOYO o

® S103rodd 3smodd

S103royd o

= 5FOVESINAVIH
SJOVSSIN o

» GHOMSSVd SONVHD

/100901 ||

3IWOH

N

435N SV NI 001

= 38N 1103

0901

\_ SFONIY3JIJ ¥3SN o

MO RN MMMIJILH S$S3yaay

b & B | worsw@® sawowsdt wvwvast| @ B X - Q@ - ©

d73H $700I S3LHOAVH MIA 03 313

13NN (@




US 9,336,542 B2

Sheet 75 of 159

May 10, 2016

U.S. Patent

64 Old

] L3NY3LIN! (@
T
= S935N ISMOYE
awvs | [ caomasazme | [ mawaov « SRENIVED
— INJWIOVNYI 138N o
_ VINHOATVO | m] « SNOILVZINVOH0 JSM0dd
= NOILYZINVZHO JLANT
_ SYSNVY | O « NOTIVZINVESHD 1193
[ YNOZRSY | m] SNOILVZINVOYO =
[ e m]
= SIJ3rodd ISMode
_ ey | o S103704d o
_ 1X3L 150Id 103138 | « SHVSSINAVTE
[e]  saws|adaisn S3OVSSIW 0
. * QUOMSSVd JONVAD
= 935N 1003
1817 01d 1133
(100901 || 3WOH 1\ SIONIY343Md ¥3sN o
0901
o
N0 TN MMMAF-LIH @ | Ssavaay
@ & & | wous@® suwons3E wowasst | B G K - O - ©

d73HA S7I00I SILUMOAVS MIA 103 F13

JEENTE A




US 9,336,542 B2

Sheet 76 of 159

May 10, 2016

U.S. Patent

08 "9I4
_ JENEIVIK)
= SH3SM ISMOYE
| aws | [ caosmsamac | [ mavaaw B ESIEICERS)
- INIW3OVNVI 438N o
[a] TYNHON | | VINSOITYO | m]
[2] wwron]| | SYSNORY | ]
[a] whion | | HOLOVHINOD TN | ) SNOILYZINYONO ©
[a] wieoN| | ANYANOD 31111 | m]
» $I53704d ISMOYE
L] WION | | e | O SIo3rod
[ 3dAL 3104 NOILYZINVOHO 103135 | . STOVSSINOVIY
§39YSS3IN o
o « OJOMSSVd IONVHD
» Y3ISN IIG3
/100901 [ 3woH

0901

S30ON3Y3434d ¥3SN o

/N0 14N MMM dLLH $S340aY

@ & & | worswfd  saumorrs 33

wouvast’ |

D E ¥ -0

d73H ST00I S3ILHOAVS MIA 1d3 F1H

JEENTEE D




US 9,336,542 B2

Sheet 77 of 159

May 10, 2016

U.S. Patent

18 "OI4

FEEIVEN:

1INgns

« SURTRWOTE
« IHAIVID

INJW3OVYNYN ¥3SN o

(8] invel 20193JSNI SAV OHM
A ‘SHIAIVM N3 TIV HOS LivM « SNOILVZINVSY0 J5M0Td
A HOV VIA HOLI3dSNI AYd
i ‘A1 ALI¥NO3S SNOILYZINYOHO o
[a] ¢ WL QYT WIPINI LSN03Y MVHT —
[ ¢ 'SAVQ HIANINTY LHYVLS MYHQ So3ouT s
[ 4 ‘SAVA YIONINIY IS0 MYHa J—
S39VSS3IN o
\. « QHOMSSYd IONVHD
TN SONILLIS F¥NDIdNOD | * TSN 103

0901

OO THN MMM dLLH (@

\_ S3FONIY3334d ¥3SN o

S$S§34aav

@ @ & | wosH®

SALMHOAYS SE

Howvasf |

o G @Dopom_

d713A S700I SILHOAVH MIA 1aT 313

FEIETLG)




US 9,336,542 B2

Sheet 78 of 159

May 10, 2016

U.S. Patent

\.

¢8Ol
| 1INGTINI @
@
JAVS
[[aav ] |2] e |
{20 | [ -zevwavanon- | « SY3SN I5MOTE
SNOLLYZIHOHINY « YISNIIVIED

INIW3OVNYW ¥3sn o

T MVNT 3HL HOH SINVAIDILHYY 103738 OL
'13A G310373S N338 LON IAVH MYHQ SIHL YOS SINYIOILYYD FHL LYHL FLON 3SYITd

" ¥O4 ONIAGNI SIMYYQ GITNGIHOS ¥ LYHL HIGNINTY ¥ SI SIHL
‘JOVSSIN WILSAS ¥ SI SIHL

SNOILYZINVOYO o

1dI¥OS NOLLYOHILON
(4] onianzd myua | ‘SNOILVOIHILON * SI33r0dd 3SMOTd
[a] MY¥0 031NGIHOS 3Lv3H0 | 1103 0L d31S J10AD S193royd a
« $3OVESINGVIY
NOILVOIILON Lia3
S39VSS3N o

« QHOMEZVd 3ONVAD

/100901 ][  3woH

N

NOILVOI4ILON Liq3 | * BFSNIdE

0901

\ SIONIYIATHd ¥38N o

NOD TN MMW/ dLLH $S3%aay

@ @ B | wousH® suworadt vt | @B G K @ - ©

d13H ST00I SILHOAVH MIA Lgd 313

FENREIVEK)




US 9,336,542 B2

Sheet 79 of 159

May 10, 2016

U.S. Patent

£€8 "Ol4

| FEIENVA:)
i
SNOIYOIEIION 1103 S3A 1031044 38070
SNOIIVOIION IIc3 ON SIVLIC ININAVD W3LI INITMIIA
SNOIIVIIION T3 ON SONNH 3$H3dSI 0L ST
SROTVITENION T ‘ eI,
ON SONNS 38M34SI0 YNV . =
SNOILVIHIION Ti03 ON YIANINTY YIAYM NI
SNOIIVIIIION TG ON HIAVM NI HIINT INIWIDVYNYIN ¥3SN o
SNOILVOLIION 113 ON OML LSINOIY MYHQ FZIYOHLNY
SNOIIVOIIION 1103 ON 1¥0dTY NOILITFISNI ¥TINT
SNOIVIHIION 1ia3 ON INO LS3NDIH MYYHQA FZIYOHINY o SNOILVZINYOMO 3SMO¥Y
SNOIIVOIIION T1a3 S3A 1S3N0TH MYHT %ITHD = NOIIVZINVOYO0 I1IANI
SNOIIVOIIION 1ia3 ON AMLINI INFWAYL 38070 « NOILVZINVOYO I1d3
SNOTIVOHIION 1ia3 ON W3LT INIT L8NOIY MYHA HIINT SNOILVZINYONO DO
SNOIVIHIION T1e3 ON NOLLDFASNI 385IN03Y
SNOTIVIRIION 1ia3 ON SINVAIDLLEYd MYHA LD T3S
SNOTIVIHIICN Iia3 S3A 1SINDIH MVHA AONIDHINI » §153FOYNd 35M0Y8
SNOITVOEIION 1103 ON MYE0 GIINAIHIS 3LYFHO
$103rodd o
_ SNOLLVOIHLON ALV SAYMTY  3AILDY NOILJI¥OS3Q JNYN Y3040
. avd
a MYHQa <1133 QL F1AD
_ _ _ S39VSSIN o
- « THONSEVd TONVAD
= ¥38N 11d3
s N $8300dd Fd4NDIINOD
SIONIYIJITH ¥3SN o
0901
=
OO HNMMMWidLIH @ | ss3yoav
@ & & | wousH® sawowddt mowss| @B G XN @ - ©

d73F ST00I SILHOAVH MIA 1ig3 373

13nvgain (@




US 9,336,542 B2

Sheet 80 of 159

May 10, 2016

U.S. Patent

v8 'OI4

JETENYE)

.

& O 0 0O

A

JAVS

| [ omosmsazma | |

M3NQaY

ATNO MalA |

¥3SN ¥V INo3y |

HOLVHLSININQY T¥O01 _

#53QdT3H |

HOLVALSININGY |

g o o o

O

[ Aownaisis

3104 ¥3sn

103135 |

« SY3S77 ISMONE
LR EIEINER )

INIWIOVNYI ¥3SN o

= SNOILVZINVOH0 J5M098
* NOIIVZINVOE0 ILANT
« NOIIVZINVDE0 1103

SNOILVZINYOYO o

« SI53r0Yd ISMOUE

$103royd o

« SIOVESINGYIH

S39VSSIN o

« GHOMSSVd IONVHD

/10901 |

JNOH

~N

« H38N 1103

0901

\_ SFONIY3Jd ¥3Sn o

MO TN MWW/ dLIH S§S3Haav

d & & | wousn® suvowvddt mwss| @ G X - @ - ©
d713A ST00I S3LIMOAVY MIA a3 3713 fl
JETEIAE]




US 9,336,542 B2

Sheet 81 of 159

May 10, 2016

U.S. Patent

SNOILO3dSNI
SNOIAIHd MTIA

co¢ J

68 ‘Ol4 a3 Y4 14043
NOILOIASNI
S
0L€
180d3Y NOILYDI4ILON
smm“.“ wwmm@m «———————  NOIOFISNI [¢——— NOILOFISNI
Y3INT Y3INT
/ /
80¢ / 90¢ $0€
NOILYDIHILON
NOILYIHILON
NOILOIdSNI a3dINO3Y ey
10NANOD NOLLOFASNI | NOLLOTISN
0L FHYdI4d
00¢ \ 86¢ \ 96¢ \




US 9,336,542 B2

Sheet 82 of 159

May 10, 2016

U.S. Patent

98 "9l4

[ 13Ne3IN (@
WALSAS
‘SQ¥VOIH ONM
= STIOJTT IR
“NOLLVWHIZNGD BAI3D3H NOA HALIY ATNO NOLLOZESNI H0d 033008 OL 03L§3NDIH 35V NOA
S1¥0d3y o
"MVHa
SIHL 04 NOILOIJSNI NY LONANCD OL 34Vd3¥d OL 031S3N03Y 38V NOA 'H00Z/6Z/S HO3 LOIMONd . TSNS
¥3LNID TVINOWIN SONINIHLNYIVd 404 03 TNAIHOS NIZE SvH MVYAA ¥ LYHL NOA AJILON OL ST SIHL . SSTTNONE
‘39VSSIN W3LSAS ¥ S SIHL 30VSSIN
INIFWIOVYNYIN H3SN o
SNOILOIASNI LONNOD OL T¥dId 3SVITd - HILNIO VINOWIW SOMINIHLNYIVS [ W31SAS ) “103rans
¥31N3D WWIHONIN SONINIHLNY TV :103r08d SNOILVZINVOYO a
$00ZIE2 alva
LI-ERIY N
YOIV NNAT 0L
.
SIHVSSIAMIA
JWVN WILSAS Wou4
S39VYSSIAN o
Y MOIULYd NNAT ‘HO4 39YSS3aN
» JHOMSSVd IONVAD
* 438N Lig3
JOVSSIN M3IA
/100901 || d1EK || 3WOH T\

\_ SFONFYIJId H¥3sN o

NQI TN MWW/ dLLH §S3¥aav

© @ & | woisH®  sawonvd St

sy | B B & - @ -©

d73H ST00I SILMOAVS MIA 1103 I3

FENEENT:)




US 9,336,542 B2

Sheet 83 of 159

May 10, 2016

U.S. Patent

18 "9l4

[ | 13ng3IN (3
T
. El A
S1¥0d3y o
WaLSAS « YISNSYNDHOT
‘SAUYOIY ANIA « 535N I5M0oNE
~ROT TN TN INIWIOVYNVIA 13SN o

.

"MVYQ SIHL ¥03 34IN03Y SINOILO3SNI NY 31 AJ103dS 0L MOT38 XNIT 3HL IO mm<.m._n_
"P00Z/62/4 NO 103r0¥d ¥I1N3D TYIHOWIN SONINIHLNYTVd ¥O4 ONIONId S MVEQ 03 NA3HIS V
‘JOVYSSINWIALSAS V SI SIHL

Q34INO3Y S1 NOILLIIASNI 5l Ad103dS 38V - HILNID TYRIOWIN SOMINIHLNY IV [ WILSAS ]
ON

YH3LNID VIHOWIW SOMINIHLNY Tvd

Yooz/ez/l

AVZOLIM T O3

JNVYN W3LSAS

WVZOLIM T O3 W04 3OVSSIW

» SNOIIVZINVE0 ISMO88
= NOLLVZINVOHO NV Qv

/10901

|| d1aH J[ 3woH

‘9VESIN » JT409d %¥NvE 1103
‘Loarans SNOLLVZINYOYO o
‘0FWIN0OI NOILIY « DI INANNII0
Lo3roud $103roNd ©
31va
. « STOVSSINANTS
o - STOVSSINATR
Hows S39VSSIN o
- QHOMSSVd JONVHD
« JT0YJ U330 1103
JOVSSIN MIIA 311304d ¥3sNn L

\_ SIONIYIJIIHd ¥3ISN o

INOD TN MMM/ dLIH S$S3yaay

@ & & | woisw€  samows 3L

st | @ B K Q@ @

d73H ST00I SILIHOAVY MIIA LT 373

13nyain (3




US 9,336,542 B2

Sheet 84 of 159

May 10, 2016

U.S. Patent

88 Old

[ JEET)
1INENS
ONQO Sh@®
LMON NOILD34SNI
NV 3TNQ3HOS OL LNYAM NOA O "0IINATHIS SYM NOILDIJSNI ON "LO3r0Ud SIHL NO GILYILINI NI38 SYH 1SINDIY MyHA Y
“HOLI34SNI OL SINSAWWOD s TTHOd3Y MIA
S1¥0d3y o
‘SINIWWNOD TYH3INTD a Y3 v NIDO 1
= SHISN ISMOYE
00°0008% 0008 00'09068%  00°00005$ WOIHLO313  HOLOWHLINODENS JMLDTI WUVAQNYY  §EBZLE
INIWIOVYNVYIN ¥3SN o

00000628 0008

0008 00°00052$ OVAH

HYOLOVELNOOENS  NOILONHLSNOD N3S¥3d3d 0008

= SNOILVZINVSHO ISMOHE

i [ ’ . ONIGANTd ¥3ILUYD X -
00°00002% 00°0$ 0008 00000028 ONIGANd  HOLOVYLNODENS 0008 |, oo VT
. . . . Q3LVHO4MOONI . M JIIII‘I.!I
00°0000¢$ 0008 0008 00000063  NOILVAYOX3  MOLOWMINODENS  guosgewminmisnony 0008 11408 %NV L1d3
) . ) . HOLOVMINOD  HOLOVHINGD . SNOILYZINVONO o
00002263 0008 00°008¢8  00°000004$ WHINID WHINID NOILONYLSNOD NOSNHOr 0008
« I3370Ud M3N N3dO
JINVIVE a3anNddv INNOWY INNOWY INNOWY
WaLl 132and 3704 NOILVZINVOHO
ONINIVAZY  YOVEQIOH  INIWAV 1390n8 153n03Y S103roud o
1OEYS NISNODSIM « SIOVSSINaNTS
'A¥0 NITHO $I5VSSIN aNas
1S NIVIN SO0 81 '$53400V 103r0¥d ¥002/62/} ‘31va MVA = $IOVSSIWMIIA
¢ #Mved S39VSSIN o
2865€26d UIGNAN L93r0ud YILNIO WIMOWIW SONINIHLNY IV ANYN 103r0Nd
e « JO0M33Yd FONVHD
« JJ04d d
110 907 d13H INOH
L L L A \_S3ON3®I43dd ¥3sN o
- 0D THN MMAW/LLIH (@ | Ss3uaay
o & & | wosn® samowvsdt nowvsd| @ G K -@ - Q|
d73H SI100I SILINOAVY MIA LGT 31d
o] i 13anyain (9




US 9,336,542 B2

Sheet 85 of 159

May 10, 2016

U.S. Patent

68 ‘914

_ JEENYIK)
T
[ o ]
W3LSAS
'SQMYDIH ONIX
OIS AN « S04 MIIA
“MOT38 NIAID ¥NIT3HL
301D 3SYId *LSIMIIHD NOILOIASNI FHL FLVHINID OL ANY LO3r0Hd 3HL 40 S1¥A3A IHL MAIA OL S1H0Od3Y o
‘31IS FHL 30 NOILDIASNI KL HUM Q3300¥d 35VId "03ZIMOKLNY N338 « SRTSVNDOT
SVH 103rC¥d Y3LNID TYINOWIW SOMINIHLNYTIYA JHL HO4 €002/52/04 Y04 AIINAIHIS MY KL
« SIS ISMONE
‘JOVSSIN WALSAS Y §I SIKL :39YSSAN
INFWIDOYNVIN ¥3SN o
AHOG3Y NOILO3JSNI B3N 3SVITd - HILNID WIROWIW SONINIHLNYIVd [ WILSAS | :193rans
SIA  :Q3VINDIY NOLLOY * 37084 NOIIVZINVOYO 1103
Y3INID WINOWIA SOMINIHLNY IV 1103708 SNOILVZINVOYO a
£00Z/84/01 31va
R ELUSERNE
MOIMLYY NNAT ‘oL
« $IOVSSINMIA
INYN WILSAS WO¥4
S3OVSSAN o
ALY NNAT "¥MOd 39VSSaN
o « TUOMSSVd TONVID
= ¥3SA 103
JOVSSIN MIIA
/100901 || d13H [ 3woH

\_ SIONIHI43d ¥3SN o

MO TN MM/ dLLH SS3yaay

o @ B | woisn®  samorvs 3L

wowas | @ B N - @ - O

d13H S100I S3ILIHOAYY MIA Lad 375

JEI =T )




06 'OI4

US 9,336,542 B2

Sheet 86 of 159

May 10, 2016

[ | 13NN (@
_ FONVD | | NOLLOFASNI 3AVS
[ weos3avs | [ gsmowg | | | [
« STU0JTY TR
S1¥0d3y o
= Y350 SVNBOT
« SHYISNISMOEE
INIWIDOVYNYIN ¥3ISN o
SINIWAOD NOILOIJSNI TIVAEA0 -
= SNOTLVZINVOHO ISMOYR
« NOTLVZINVDY0 NV 0av
ONIVOSANYT  ¥OLOVMINODSNS ooes | | « TICTTINTE TS
[w]
nwaL 139ang F104 SNOILVZINVOXO
= I33M09d M3N N3dO
‘IWVYN SHOLOIdSNI S1937084 o
10£¥S NISNODSIM
‘AvE NIFH9 _ 0022/ -3LVA NOILD3dSNI *
1S NIYW SSOHD 81 '$53400v 103r0¥d « STOVSSTR IR
£002/72/0}
“INYN- HANMO b HMYIA S39VSSIN o
26556284 'MIGNAN LOTN0Nd ¥AINI) TYINOWIW SOMINHLNY Tvd IWYN 153r08d
N = JHOMSSVd IONVHD
el T e 140d3¥ NOILOIASNI ¥3INg [ TTHORIEEsN I

\_ S3ON3Y3434d ¥3sn o

OO TN MMMZ-dLLH
O & B | wors® sawowsdt  nowast | @ G [

f d73A ST00I SILMOATH MIA a3 T13

] JENENTIE)

U.S. Patent




US 9,336,542 B2

Sheet 87 of 159

May 10, 2016

U.S. Patent

}6 "OI4

[ ] JEREII)
T
‘SINIFWWOD
‘W04 NOILORASNI
WALl 1390ng ERle}-| NOILYZINVOHO
4301440 NYOT
HINMO HINMO
A8 QIH3AH0 ALD
:Q31v3y) 31va ‘SSTHAAY ALYIdOMd
140d34 NOILO3dSNI
TNOD TINMMMILLA @ | SS39ady
@ @ F | wousH® sawows3t wwasd| @ G H -0 - ©

d73A S700I S3LIHOAVY MIA LidT 315
] FEETED




US 9,336,542 B2

Sheet 88 of 159

May 10, 2016

U.S. Patent

¢6 ‘Ol

)

PE0d ‘NOILLYDISLLON

AILSAS
‘SAAYOIH ANIM

TINQOTIENT oY
MOTIE NIAID MNFT FHL MOTIOF ISYT T "LH0dIH NOILOIISNI FHL 40 STHVLIA FHL MIIA OL

AAMANAAG NO
QALINANQCD SNOILIFISNI ONIMO TI04 LOFr0Md FHL 804 NHFINQD 40 TAATTHOIH ¥ 4310348~

-JOVSSIN WALSAS ¥ Sf SIHL
Q37V4 140434 NOILOISSNI

INON LH0d9d NOILOFdSNI H5INT

123rans
00
‘0L

ANSS ‘WOoY4

o =@ || G| OuVMHOF | TIVOLATdRY |ATdTY

dTHH  SNOIOV SI00I 1vWYD4 1¥3SNT MIA La3 3715

WNT DL




US 9,336,542 B2

Sheet 89 of 159

May 10, 2016

U.S. Patent

£6 "Ol4

13NY3IN! (@

ONIJYISANV

HOLOVHINODANS

00°08

* S180d3d M3IA

S180d3d o

* ¥3SNSVNIDOT
.
SY35N ISMOEE

INIFW3OVYNVYWN ¥3SN o

NOILVZINVOHO NV GOV
* 3714044 YNvd 1103

W3l 1390na

310

10EPS NISNODSIM
‘AVE N3IY9

1S NIV SSOWD 8l
“INVYN-

ZE5seed

-

‘INVYN SHOLI3dSNI

'$S3HAAY 103roud

YINMO
*Y38WNN LO3rodd

y00z/e/L L

£00Z/7Z/0}
b

YILINID WIHOWIN SOMINIHINY VA

‘31¥0 NOILI3dSNI

‘# Mvda
‘JWVN 103rodd

SNOILVZINYOHO o

103r0dd M3N N3dO

$103rodd o

SJOVSSIW ONIS
« TIOVSSIAMIR

S3OVSSIN o

/100901 || d3H ||

INOH

L1¥0d34 NOILO3dSNI MIIA

MODTEN MMM/ JLLH

_ S3ONFHI4FUd ¥3SN o

ss3yaavy

g =& & _ A¥oLSIH 6D

SILHOAYH RX

vwastf| @B B & -@ -©

d713H 57001 SILNOAVS M3IA 1G5 319

13vvaine (@




US 9,336,542 B2

Sheet 90 of 159

May 10, 2016

U.S. Patent

HIAIYM
N3I73NSSI

Nmm\

@3nIno3a
-3NO 1S3nD3H
MVYQ IZIHOHLNY

d

v6 "OId4

omm\

g3NIro3a
-3NO 1S3N03Y
MVHQ FZIHOHINY

8ce J

OML LS3ND3Y
MV FZIHOHINY

NOILYOIHILON
- OML LS3N03Y
MY 3ZIHOHLNY

a3/41aoN

Sv1i3a <

ANINAVL

¢ce J

U3ZI4OHLNY
NOILO3dSNI

9¢€ J

e

-

0ce J

G3NdIINOD

JINO LS3N03Y
MVHA FZIHOHLNY

SNOILOFdSNI |~

w:\,\

a3nNrio3a

-3NO 1S3N03Y [T
MVHQ FZIHOHLNY

Sm\

Em\




US 9,336,542 B2

Sheet 91 of 159

May 10, 2016

U.S. Patent

210N
e |[a]  womszavs owissin |
39N434, YO0 ONY
NOILYZIMOHLNY ONIANIA 34.NOA NOSY3Y 3HL 103138
NOIVZIE0HINY 33M339 0L
WNVE YOIHINY WOYS

ONIANYLSLNO SNOILYZINOHLNY

00VE8'188S 0008  00995'99Z5 0000yspiys  HOLOVEINGD

66 'OI4
[ | JEIET)
T
= SONIITES
« $53004d FUNOTINCT
« SISO IIAS

= S$3710Y ¥38N 1103

« S3104 SNOILVYZINVONHO 11a3
» SW3III35aNE 11a3
YOLO3JSNI AJILON "03HIND3IY SINCILOASNINY O SONILLIS WIALSAS o

[3zoniny | | | [+ sToommwman

«JZIJOHLNY, MO ONV QUOMSSVd HNOA ¥AINI SINOd3IY o

ZldOHL * SHINOLSNO 31v3d0
SYIWOLSNO o

3AIFDFY SNOLLYZIHOHLNY ON * N3 NI9OT1

» SU3SN ISMOTE
@339 SNOILYZIHOHLAY
LINIWIOVNVYI 538N o

» SNOTIVZINVOHO S5MOTE

. N aa
HOLOVMINGD NOILONHLSNOD ‘W 00'996°9928

LLELNED] LLLELED] « 37 g 1d
I0NVIVE  CINNDOY  LNMOWY INNOWY LNNOWY 5
ONINVAZY  SOvEGTOH  LNGWAYA 13ogng  NBu139ang 3104 NOILYZINVONO 5303y SNOILVZINYOHO
10E¥S NISNOISIM 8133royd o
AVE NITHO STOVSSINONTS
QY HOV3E 4945 ‘553MaqY LOFrOud YOUZ/H ) avamveg | STOVSSIW Q,mm
« SIOVSSIAMIA
ININGOT3A3A TV JMANMO ! # MVHa
5€e "MIENNN LO3rOdd Y¥d HOV38 AVE IWYN 103roNd S30VSSIW o
N * THOMSSYd IONVID
INIWILVLS NHOMS JZIHOHLNY | * TTHOEdE3s G
/10901 [ awn [ 3awor T\

\_SFONTH13Ud ¥3SN o

NOD INMMMW/ dLLH

SSIYaay

@ & & | osH D

SFLYOAYS SL

Howvas f’ |

D E 6 -0-Q

d73H S700I S3ILIHOAVY M3IIA LG 375

FENETACE!




US 9,336,542 B2

Sheet 92 of 159

May 10, 2016

U.S. Patent

96 "OI4

NP3 54

0€0d ‘NOHYIHHILON

NILSAS
'SaMY9IH aNi

OO TIINTT AR
MOTIE NIAID MNIT IHL MO 38V STIVLIC MYEQ FHL AJIGON ONY MIIN OL

"NOILYZISOHLNY GaNITO30 N3G SYH L03r0dd d3LvQ Myed FHL
‘FOVSSIM WFLSAS V Si SIHL

J3INMIOEA INO LSINDTH MVYHA FZIMOHLNY

-103rans
00
‘0L

ANGS ‘WOYA

s |+ B | D | 2| oyvamdod | TIVOLATITY [ATd3

d73H SNOUOV ST100I 1vWMO4 1¥3SNT MIA L03 FTHH

i

WRI b




US 9,336,542 B2

Sheet 93 of 159

May 10, 2016

U.S. Patent

[ ] ™
A,,v
$60d ‘NOILYOIHLLON
WALSAS
'SAHYOTI ONIY
TIROD T8N 7N
MOT3E NIND INIT IHL
Y0110 3SYTTd ‘LSITHOFHO NOLLOTFASNI FHL FLYYINIO OL GNY LOIrOkd 3HL 40 STIYLI FHL MIIN OL
F1IS FHL 5O NOILOFSNI
FHL HLIM GI300¥d ISVTTd “OIZIFOHLNY NIIF SYH LOI0dd FHL H04 FINATHIS Mvd 3HL
FOVSSIN WILSAS ¥ SI SIHL
GINHIHNOD NOLLOFASNI
403r8NS
a9
. 01
NS WONS
| |8 | | 2| ovmyod | 17 0L ATdTY |ATd3

d73H SNOILOY S700I 1vwWyOd Ly3SNT MIA 103 T3

1

e




US 9,336,542 B2

Sheet 94 of 159

May 10, 2016

U.S. Patent

86 "9l4

NI 54

3801

820d ‘NOLLYOIHILON

WILSAS
'SAMYHIH ONIN

ANNOWY INTNAVL

‘W3111390n4

J10H NOLLVZINYDHO

MYYJ SIHL H04 3NA SLNINAYL ONY NOILYdIDILEYd 103r0Hd 40 STVLId

‘0414300 N338 IAVH NO 435070
MVEG 3HL &0 103r0dd 3HL 404 A8 GFHFINT STVLIA INFNAYL

FOVSSIN WILSAS ¥ SI SiHL

GIHAOW STUVLIA LININAYL

INON ‘3NO LSINDIH MYHA FZIHOHLNY

123rans
a0
‘04

ANGS WOYH

s |- | Y| | 04YMYOS | TV 0L ATd3Y | ATd3

d19H SNOILOV ST001 IWWHO4 1¥3SNT MIA Lig3 313

i

TN 54




US 9,336,542 B2

Sheet 95 of 159

May 10, 2016

U.S. Patent

| M3 B
T
260d ‘NOILVOHILON
W3LSAS
'SQYY9IY ONIM
"103r08d FHL 4O NOLLOIASNI 3LIS-NO NY G3ZIMOHLNY SYH ~
‘JOVSSIW WILSAS V SI SIHL
. G3ZIHOHLNY NOILO3dSNI
:103rans
209
. ‘0L
INGS ‘NOYS

-4 [- 3 |% ] @] ouvmuod | 17v 0147034 [A1d38

d73A SNOILOV ST100I LYWYOd4 L1¥3SNI MIIA 1103 319

o

T3 54




US 9,336,542 B2

Sheet 96 of 159

May 10, 2016

U.S. Patent

001 "9I4

)

A/Wv

CIMNATHOS NO SiMHOM LYHL FLYOION!
140d3 NOILDFdSNI FHL QIQ ¢3T8YLdFOOV SINVAIDILEYd MYHA AG UIYFINT STWLIT ININAYL FHL IHY -HINY

GE0d -NOILLYIIHILON

WILSAS
‘SAYYIIFY ONIY

MOTIF NIND MNIT FHLE MIITO 3SYTTd LHOdIY NOILLOIFASNI FHL 40 STYLIA FHL MIIA OL

TTHODTTEN Oy
MOTIE NFND YNIT FHL MOTIOS FSYTTd MYHT
SIHLHO4  SNOILVZIMOHLNY ANFT M0 INVHD OL SV T19M SV L404TY NOLLOTASNI FHL 40 ANYWNNS ¥ MIIA OL

‘AILYNINGTL 39 TIM ONY JSYHS
IX3ANTHL 0L GFFI0Yd LON THM MVEC SIHL ‘MYHQ SIHL FZIHOHLNY O LON FSO0HD NOA i 1¥HL FLON 3SYT1d

'SUIAYM NIITHEHL NI ANIS OL GIMSY 38 TIIM SINVJIOL MYS
MYHT  NIYIHM FSYH LXIN FHL OL GIF008d NYO MYHQ SIHL 340438 GIHIN03Y SI NOILYZISOHLNY 4N0A

LOFN0OUd FHL HO4 GFIFINT LHOJTY NOLLOTISNI FHL MOFHD 0L GILSTNOIY FoV NOA

HDVSSIN WFISAS ¥ SI SIHL
OML L1S3NDIY MYHA TZINOHLNY

-133rans
00
‘04

ANSS oYU

coe | | | 2R | OyvMH0S | TIV 0L AT | AT

d1EH  SNOLOV S700I 1vWyO4 1¥3SNT MIA 103 313

WWNT B




US 9,336,542 B2

Sheet 97 of 159

May 10, 2016

U.S. Patent

10} "9l

[ ] IEENTIX)
¢
HLON
YOLIIJSNI AJILON "G3HIND3Y SINOILIZLSNINY [
38n434 _D _ WHOMYIdYD ONISSIN _
IZIHOHINY _
«JSN43Y, MO0 ONY
NOILVZIHOHLAY SNIANIQ 34.10A NOSY3Y SHL 193 S JZIMOHLNY. %2170 ONY QHOMSSYJ HNOA Y3INT
NOUVZOAINY TE35 01 ORIV
NVE YORIFNY NOYS Q3AI303Y SNOLLVZIMOHLNY ON - ﬂmﬂdﬂgﬂ
ONIONY.LSLNO SNOILYZISOHLAY Q3AIF03Y SNOILYZINOHLOY
~ S1¥0d3y o
= YIZN SYNBOT
« 538N I5MOTE
|| INIFWIOVYNVYIN H3SN o
v
» SNOILVZINVOY0 I5M0Yd
SINIWNOD YOLOZSNI
et . ot oo, e HOLOVHINGD  HOLOVHINOD . = NOILYZIRVSH0 NV 0av
00VER'I88S 0008  00995'9928 co0OvBras  HOEoTLNC AL NOLLONMLSNOO Wik 009959928 | | querrcrcrer
IONVIVE  QINEIOY  LNAOWY INNOWY INROWY 5
ONINIVWIY  ¥OvEQIOH  LNGWAVd 1300ng  NAL1300nd 104 NOILVZINVOHO 15303 SNOLLVZINVOHO
LOEYS NISNOISIM $103roYd a
‘AVA NITHO —
QY HOV3E 4945 $$2H0QY LO3F0Hd Y002/ A2 avamwa | ° mm@<mmwz ozm\m
o S§IOV33IN MIA
INIWOTAATE TV MINMO \ #MVHO
gez "HIBWNN LOIr0Yd Wevd HOV3E AVE “INYN 103r0Nd S39VSSIN a
A * GUOMSSYd JONVHD
P TR TR 140d3Y NOILOIdSNI FZIHOHLNAY | = TTE03d 835N 1103
ﬂ \_ S3ON3¥3J3dd ¥3sN o
4

NOD TN MMM/ dLLH S$S3Haav

@ & B | worsw® suwowddl wowasst| & @ X @ - ©

d73H S700I S3LMOAVY MIRA a3 375

FENENTTAX)




US 9,336,542 B2

Sheet 98 of 159

May 10, 2016

U.S. Patent

¢0} "9id

e

=)

‘A8 NOILVYZIHOHLNY G3IN3A NI38 SYH 103M0¥d 3HL HOd4 GITNAIHIS MYHa FHL

280d “NOILYOIJILON

WILSAS
'SAYYDIY GNIX

‘NOILYZIHOHLNY SIHL LNOHLIM J3300d LONNYI MYHQ SIHL

JOVSSIN NFLSAS V SI SIHL

Q3NIT7030 OML LSINDIH MYHA FZIHOHLNY

103rans
9
‘0L

IN3S ‘Woud

[-4[- 3 [ ] @[ awvmuod [1iv 01 A1d3 [ATd3

d73H SNOILOV ST00I 1vWyOd LY3ISNI M3IIR L1331

TE=




US 9,336,542 B2

Sheet 99 of 159

May 10, 2016

U.S. Patent

€01 "OI4

7>

‘A8 GIZINOHLNY NITF SYH 103r0¥d TH1 ¥04 GFINATHIS MYHA FHL

9€0d ‘NOILVOIHILON

N3ILSAS
'SQYY93Y ANIX

‘JOVSSIN WILSAS V SI SIHL

G3A0HddY OML 1S3ND3Y MYHA FZIHOHLNY

INON ‘OML 1S3NDIY MYHA FZIMOHLNY

AN3S

-103rans
kel

‘0L
‘WoH4

(-2 -8 [% [ & [ awmios [1v 01 41030 [A1d34

d73H SNOIOY ST00I 1yWyO4 LY3SNI MIA Lad F1d

NI B4




US 9,336,542 B2

Sheet 100 of 159

May 10, 2016

U.S. Patent

_ WA 54
o~
£€0d ‘NOLLYOIHILON
WILSAS
'SQYYOFY AN
TROD TN A
MOTIF NINID SNIT FHL MOTIOH ISY3Td YIAIYM NIITHNOA
3NSSIOL MYHA SIHL HOL SININAVL INFOTH OL SYFAIYM NIITENOA INSSI 0.4 GILSANOTY FY NOA
‘A8 GIZIMOHLNY NIIF SYH L03r08d FH1 4O AT INAIHOS MYHA FHL
‘FOVSSIN WILSAS ¥ SI SIHL
_ HIAIYM NIIT NSS!
'103r8ns
00
. ‘01
ANES WOHS

|- -8 || 2| 0ywmy0d | TIvOLATdFY |ATd3y

d73H SNOHOVY S1001 LvWyO4 1¥3SNT MFA LI035 373

i

T




US 9,336,542 B2

Sheet 101 of 159

May 10, 2016

U.S. Patent

G0l Ol4
o | LSINOI aanss!
| _FONvHD %m/ 1S3N03Y
JZISOHLNY JONYHD
vee 183034
JONVHD
.@%k




US 9,336,542 B2

Sheet 102 of 159

May 10, 2016

U.S. Patent

90} "Ol4

NOD RIN MMM dLLH S§S3yaay

[ | JEET)
ki3
AJILON 3 IAVS
[ coesie] '3LYQ NOLLITJWOO G3LYNILSI MIN
S002/5112 310 NOILITdWOD GILYAILSI ATLNIHHND
QuvoLIaawd O MoIHOUINMO O WO @ ‘QOHL3N LN3WAVd « SWALT139ANE 1103
INFWAVAHINMO O WOT @ 'NOX4 LN3WAY SONILLIS WIALSAS O
« S190d39 MR
$14¥0d3d o
= SHAROLSN0 31vad
SYIWOLSND o
» TISNSYNIOOT
INOILAINOS 3 FONVHD = SHISN ISMOBE
00000°005'tS 0008 00'000005'+$ | WVLOL
INJW3OVNYW ¥3SN o
00'009'156% 0008 00°009'15€$ mﬁﬂﬂﬂw_woo mﬂﬁwﬂwﬂoo NOILONYLSNOD WM 8954 |$ « SNOIIVZINVSHG SSMoYE
ont _— s NOIIVZINVOHC NV adv
0000y'81'tS 0008 0p0ov'Bpius  MORIMINOO  MOLIMUNOD woisnuisnoo wm [ essr]s
« 374044 ¥Nvd I1a3
IONVIVE  LNNOWY ANNOWY LNNOWY
ONNWVARY  LNTWAVA laogng  BLl13oana 3104 NOILYZINYOYO 2ONVHD SNOILVZINVOHO o
u]
LOEYS NISNOOSIM S103r0¥d
AvE zﬁw”w « SIHVSSINANTS
Q¥ HOV3E ¥9.5 '$834Q0Y LOArONd WNYE YOIanY IANMO
\_ 562 "IGWNN LOTrONd Wlvd HOY3E AvE ‘INYN LO3r0¥d S3OVSSIN o
* GHOMSSVd FONVHD
e ] e 153N03Y IONVYHO V INSSI | = THOII I3 1T
5 \_ S3IONFYI4F™d ¥3sN o
2

@ & @ | wosn® suwowidd nmowas| @ B © -0 - © ||

d13H S1001 S3ILMOAV4 MIA L11d3 313

JENENTX ]




US 9,336,542 B2

Sheet 103 of 159

May 10, 2016

U.S. Patent

L0} "9Ol4

N3 g

NOILYZIMOHLNY ONIONId SI ANV 103r0dd MdYd HOYIB AYE NO G3NSSI N3FF SYH LSINDTY FJONVHO V

§60d ‘NOILVOIHILON

WILSAS
‘SQ¥VOIYH GNIY

002£9's-$SN ‘FONYHO

00°00¢'8p4'18SN *LNNOWY L39ANE LNIFHEND
HOLIOVYINOD TYYINTO ‘W3LI 139aNg
NOILONYLSNOD WM ‘IAVN NOILYZINYDHO
-183N03Y JONVYHD 40 STIV.L3a

-FOVSSIWWILSAS V SI SIHL

Q3NSSI N338 SYH 1S3ND3IY IONVHO - Wdvd HOV3E Ava - WILSAS]  :103rans
o)
‘0L

AN3S ‘WOY

-2 [-8 S| | avwmyod | 17v 01 A1d39 (41039

d73H SNOILOV ST00I IYWHO4 LYISNT MIA L1a3 3715

__UL.J

1vw3 B4




US 9,336,542 B2

Sheet 104 of 159

May 10, 2016

U.S. Patent

80} "9l4

ET

2

950d -NOLLYOIHILON

AILSAS
‘SAYVOTY ONIXY

"NOT TN TrA

MOTIE NIAIO ¥NIT HL MOITD ISYATd L1 3NITIFA HO FAOHdY 0L

SY T13M SY LSIN0IY FINVHO SiHL 40 STVLIA IHL MIIA OL LSINDIH JINVHO SIHL YO GIHINDIY SI TYAOHDY HNOA
103r0¥d Wovd HOVIE AVd NO G3NSSI N338 SYH LSINDTY FONVHO ¥

‘JOVSSIN WILSAS V SI SIHL

03HIND3Y NOILYZIHOHLNY LSIN0IY IONVHD - ¥ovd HOVIA AvE - [W3LSAS]  :103rgns
09
HoJ)

IN3s Wod

-2 -3 % | & cuvmeod | 1v 01 ATd3y [A1d3y

d73H SNOLLOV ST00I Lvwe04 LN3SNI MIIA La3 3113

]

IET™




US 9,336,542 B2

Sheet 105 of 159

May 10, 2016

U.S. Patent

601 Ol4
oce | @3N0¥ddY a3INITo3a
1S3N03Y %,m/ 1S3N03Y
/J JONVHI JONVHI
183N03Y
¢cre A JONVHO
JZIHOHLNY
ovm\

S1S3N03Y
JONVHO
ONION3d MJIA

44 J



0L 94

US 9,336,542 B2

Sheet 106 of 159

May 10, 2016

[ | JEENYEE)
« SONILLSS
| o ] » 55T505d FUOENGD
« SISO 1103

» 53104 ¥3sN 1103
» 53104 SNOLLVZINVSYO LId3

INVE VORINY WOd | 03M303Y SNOILVZIMOHLAY ON = SRAL1 1390N4 1id3
ONIONVLSLNO SNOILVZIHOHLNY Q3AIFOIY SNOILYZINOHLNY SONILLIS W3LSAS o
» SI804349 MaIA
§002/61/2 ‘31¥a NOILATdWO0 GALYWILSI MIN SLN0dTy o
QO UgIE O HOFHOMINMO O NVOT1 @ « SHIN0ISND 31VILD
‘QOH1IW INIWAYd SYINOLSND o

'NOILI¥D$3A FONYHO « YIZNSYNDOT
« 3935 ISMOYE

00°00r'8YL'LS 00°00¢'8%1'LS 00009 'SPL'LS TVI0L 002L9'+$ ANIWIOVYNYIW ¥3SN o
= SNOIIVZINYSH0 J5M0Ogd
B— . Ao YOLOVMHINOD  HOLOVHINGD ™ et = NOILVZINVOY av
00°00¢'8b4°LS 0008 00°007'8%4'4$ WHENGS WANO NOILONMLSNOD WM 0029't$  STHOTTITA TS
3ONYvE INNOWY INROWY INNOWY a
ONNVAIY  ININAV 130ang  Wall13sang 3104 NOILVZINVOHO JONVHO SNOILYZINYDYO
[w)
10EYS NISNOOSIM S103ro¥d
Em_”_mwmw = $IOVSSIWANIS
L]
‘QY HOV38 #9.5 :$534AQY LO3r0Yd HNVE VOIIAY HINMO STOVSSINME
a
f €2 “HIENNN 103r04d Yovd HOV3E AVE “FNVN 1O3roMd S3IOVSSIN
* TYOMSEVd JONVHD
« ITI0d¥35N 1Ia3
/1009017 [ amaH ][ awoH T\

\_ SIONIHIJFHd H3SN o

I3
T OO TN MM/ dLLH §S3yaay

O & B | wosw® sawonvddd nowasy| B B K - @ O

d73H $7001 SILIHOAVS MIA LidF 319
=] FEIRENVIK )

U.S. Patent




US 9,336,542 B2

Sheet 107 of 159

May 10, 2016

U.S. Patent

biL Ol

13ny3ain (@

3LON

EETEIN

AIOMYIdYd ONISSIN _

»38N434. ¥2110 ONY

NOILYZISOHLNY ONIAN3D JH.NOA NOSYIY 3HL LOI13S

[[Fzrorinv | |

« SISO 113

= S30Y 43S 11a3

= 537704 SNOILVZINYDHO 1103
= SWIITI35aNe 11a3

JZIHOHLNV. X011 ANV QHOMSSYd YNOA H3LNI

SONILLIS WILSAS o

ISNITOL JZEOHINV 0L s SYO4TT M3IA
a
_ YNVE YOIV WOY4 3A13034 SNOILYZROHLNY ON | S140434
ONIGNVLSLNO SNOILVZINOHLAY Q3AIZOTY SNOILYZISOHLNY * SUIWOLSNJ 3Lv3HI
G00T/S1T ‘3LYA NOILITdWOD Q3LVINILST MIN SY3INOLSNI o
= YISV NS0T
QIO LGIY O MOFHOMINMO O NYOT1 (® « STRATSGTE
‘GOHLIW INFWAVd
INOILAIMOS3d JONVHO ININIDYNVIN ¥38N a
00°00¥'8FL'1S 00708 00°00r'84L'LS V1oL 00'229'+% = SNOTLVZINYSH0 3SMOYa
. P HOLOVMINOD  ¥OLOVHINOD w 101~ = NOILVZINYSJ0 NV 4av
$ 0008 000068941 $ VUINGO WUENTS NOILONYLSNOD WM 00'229°4% .
ONVIVE LNNOWY INNOWY INNOWY
DNINIVAZY  LNWAYd 1apgng  aLlL3oane F108 NOILVZINVOYO JONVHD SNOILVZINYOMO o
L0EYS NISNOOSIM $193roYd o
‘AvVa N3ZHO
NMONE « SIOVSSIN ONIS
'GY HOV3E b9.S '$S3¥0QY 103ro¥d « SIVSSINR
INIWJOT3AIQ TV YANMO
. ) S3IOVSSIN o
\_ g8z WIGNNN LO3roYd Mivd HOY3IE AVE “INYN L03r0Yd
* HOMSSYd IONVHD
1S3N03Y IONVHI FZIHOHLNY |+ F136EduIsn IIad
/100907 || dmW  J[ awoH Y\

\_ S3ON3HI43Hd ¥3ISN o

NOD 1N MMMILLH @ | SS35aav
o & & | wosn® sawowsidt wowast| @B G & Q@ - © |

} d73H S100I $3LIHOAVS MIA 11a3 379
] 13NN (@




US 9,336,542 B2

Sheet 108 of 159

May 10, 2016

U.S. Patent

¢t OI4

T

=

£50d ‘NOILYOIHILON

WILSAS
'SaHYOTH AN

'NOLLONHLSNOD WM A8 GINITI3A N33 SYH L33r0dd FHL 404 #002/04L/2L NO G3NSS! LSINDIH FJONVHO 3HL

-FOVSSIN WILSAS V SI SIHL

NOLLVZIYOHLNY G3NITO3A NIFF SYH LSINOTH FONVHO - Mei¥d HOVIG AvE [NILSAS] :103rans
09
‘0L

IN3s ‘Wod

(-2 -8 [% ] = [aswmyod [ 1v o1 A1d3 [A1d3

d73H SNOILOV STO0L LYWHO4 1Y3SNI MIIA Lid3 319

e




US 9,336,542 B2

Sheet 109 of 159

May 10, 2016

U.S. Patent

€11 °OI4

A3 B

850d ‘NOILYOIHILON

W3LSAS
‘SQuYO3Y AN

MNVE VOIMINY A8 GIAOHdY N3G SYH LO3M0Hd FHL HOH ¥002/0L/C+ NO G3NSSI 1SINDIH FJONVHO FHL

-JOVSSINWILSAS ¥ SI SIHL

(3ZI¥OHLNY N33F SYH L1SFN0IFY FONVHO - YdYd HOVIE AYSG [WTLSAS]  :103rans
109
‘ot

IN3S oE]

-2 [« 3 [G ] @[ im0 [ 7iv 01 ATa3d [ATd3

d713A SNOILOV ST00I Lvwd04 Ly3SNT M3IIR a3 3715

=




US 9,336,542 B2

Sheet 110 of 159

May 10, 2016

U.S. Patent

vilL "Old
%J SJ 3)
HAYAIEFY JINVHO == Eﬁmmﬁwomxo D Ewm@ﬁ&
266 —"




US 9,336,542 B2

Sheet 111 of 159

May 10, 2016

U.S. Patent

S OI4

13INY3INI (D

ElERE]

EFERE(]

00009°+86$ 000% 0008 00'009'45€$  ONIdVOSANY

HOLOVHLINOD

00°00v'8p4°LS WHINGS

00°00¢'pL'$ 000% 0008

HOLOVMINOOBNS  SN1d S¥3ATING

HOLOVHINOD

TVHINTO

= SSNIIIES

= 5530094 3UNSENCD

= SISTOId 103

= 53705 9357 1103

» S370Y SNOILVZINYDHO 1103
» SWAITI390ang [1a3

SONILLIS WALSAS o

» STIOJTTMTA
S140d3y o
" SHIWOLSND 31V3IY
SHIWOLSND o

= HISNSYNDOT
= 5935 3SMOuE

INIWIOVNYIN H3SN o
= SNOILVZINVOH0 S5MOYE

» NOIIVZINYSHO NV 3av
* 374 A

NOILONYLSNOD
WM

LNYdIDILYYd

3137130

JONVIVE  03NYOOV
ONINIVAZY  %OVEd10H

LNNOWY
ININAYd

LINNOWY

139an8 W3Ll 132ang

304

NOLLYZINVOYO SNOILYZINVONO o

N

ALNNOD NMOYE
L0EPS NISNQDSIM
‘AVE NIFH9

'QY HOV3d #9.6

IN3NJOT3A30 TY

'$$340Qv L23roud
HINMO
134 #103roud

1¥V1S OL 13A St L23rCud
NoVd HOV38 AvE

$123r0wd o

SIOVSSIN NS
. S3 I

SIOVSSIN o

‘SNLVYLS INI¥HNo
‘JNYN 123r0dd

/100901

FRECES

INOH .\

SINVdIOILHYd LOIrOdd IONVHO

|

\_SIONIH3JIHJ ¥3SN o

NOD N MV JLLH

S$S34aay

0 @ & | wosH@

S3LoAYS SE

@ @ ¥

Howvasct’ | ‘e -

d13H ST00I SILOAVS MIR Lad 3713

FEIENTA:)




US 9,336,542 B2

Sheet 112 of 159

May 10, 2016

U.S. Patent

91 "OH4

FEETI:)

=)

g

[ov]  [s3]

00°009'15€$ 0008 0008 00°009'46€$

£103roYd JHL NI G3LVdIDILYYd
ATIVIMILYA LNVdIOILHYd SIHL SYH

ONIdVOSONYT  HOLOYHINQOENS  SNd SY3dng

FONYIVE  gINUOOV LINNOWY LINNOWY
ONINIVW3Y  XOVEdTI0H  LNIWAVd 139an8

W3li 1390ng Ealer] NOILYZINYDYO

= SONILLI3S

= 530094 FINOIEANGT

« SISO T1a3

« $30Y °3SN 1103

« $3T09 SNOIIVZINVSY0 1103
« SWITI350NE 1103

SONILLIIS WILSAS o
= STH0JIT MITA
SLH0d3Y
= SYIWOLSNS ILVIHD
SY3IWO01SND

« Y331 SVNIBOT
= SY35N I5M0TE

INIWIOVNVIW ¥3SN o

a

=]

SNOILVZINYOHO

s]

ALNNOO NMOH8
L0EYS NISNOOSIM
‘Av8 NIFHD

‘0Y HJY38 ¥9.§ '$534aay 133roud

ANINDOI3AIA Y ‘HINMO
GET #103roxd

HYvd HOV3E AVE

FWYN LI3r0Md

=]

$103r0yd

SIOVSSIW AN3S
« STOVSSTIWMIA

SAOVSSIN

=)

/0901 || d1EaH [ 3WOH T\

3137130 INVdIOILHYd XO3HO

* GYOMSSVd 39NVHD
ERE[ R ES AN

\_ SION3¥3d3dd ¥3Sn o

NOD TEN MMM/ dLLH §S3yaay

d @ B | wosw

sauonvidE  Howvasf |

D 6 X -0 -0 |

d73A $700I S3LHOAVS MR 1iaT 3713 ||

13ny3in (@




US 9,336,542 B2

Sheet 113 of 159

May 10, 2016

U.S. Patent

LLL Ol

13ny3IN (9

= SONIL3

. o

« SISTIOId 133

« STT0Y §3SN 11a3

« S04 SNOIIVZINVOYO 1Ia3
= ST I35ana 1103

SONILL3S WALSAS o

azeioniny || | = STHOd3d MIA
“NOLLNG 3ZINOHLAY FHL SOITD ONY GHOMSSYd HNOA ¥3LN3 SIN0d3d o
“3ZRIOHLAY OL
0 « STIROLSNO 31VaE0
SY3IWOLSNID o
= TB/ASVNDOT
« SHISN ISMOTE
INTFWIOVYNVYIN 438N o
= SNOILVZINYDH0 35M0H3
INawwos | ¢ NOTIVZINVOYO NV aav
Ang' . e - = JT304d %Nvd g3
00°009'1568 :1390N8 ONINIYAZY 00'0$ :31¥Q 0L %IVE OT0H
000%  :3LYQOLAIVd AISNOIAZYd 000094665 LNNOWY L39ang SNOILVZINVOYHO o
ALNNOD NMONS S1903Mr0¥dd o
10875 NISNODSIM
'AvE N334O » STOVESTNANTS
QY HOV3A Y945 :§$3¥00V 103r0d « SIOVSSINATA
INIWAO13A3G 1Y HINMO :SNIVLS IN3HYND
) . S39VSS3IN o
\_ € #193r08d W¥d HOVIE AVE STWYN 10300Yd
LIAVQI4Y JONVHD | = TTH08d 8550 11d3
/100901 || gan  {[ awoH N\ 0

$30N3Y3434d ¥3SN o

MO TN MMM/ dLLH $S34aay

A & & | o ®

SIUOAYS 3B

Howascf | @

g ¥ -0 -©

d713H S700I S3ILMOAVY MIA 113 F1H

1ansaini (@




US 9,336,542 B2

Sheet 114 of 159

May 10, 2016

U.S. Patent

103r04d 35070

89¢ /

09¢ —

O-4NI 103rodd

99¢ J

8L1L "9l4

O<4NI LOVINOD
193rodd

F7408d 103r04d

v9€ /

¢9¢ J




US 9,336,542 B2

Sheet 115 of 159

May 10, 2016

U.S. Patent

6L O

Lanyain (3

N0 TN MWW/ dLLH

T
103r0¥d 31Yadn
L Y3IBNNN L03rodd
b Y3IENNN ¥IWOLSND SWILSAS 1¥VYMILS HOLOVYINOD WHIANIO
NOLLAIMIS3a
W93 ALMIJONd
| ) . diZ
[a] NISNOOSIM +3LV1S
‘ON 1304Yd SHOSSISSY AVE NIZYD + ALID
1OVHL SASN3D « 2 3ANIT SS3¥aav
NMOYXE » ALNNOD Q4 A0 0504 « 4 ANIT SS3YaaY
NOILYWHOLNI 3LIS
+3000 diZ 2 3NN $53H0aY
[a VNVEVTY . ENW_M + 4 3NI7 8S34AAY
* + IWYN HINMO = SNOILVZINVOH0 J5moad
H3NMO 103r0Yd = NOTLVZINVOY0 JIIANI
t522 » 438NNN LNNODDY . ZO_._.<N_Z<@KO MIIA
000 IN3O¥3d INIVAOLNVOT  fa] NISNCOSIM »3LV1S
000 INTVA A3SIVEddY 33430 «ALID « 3[3T0Ud TSmO
000 ANNOWY NVO? ¥NvE 181 « JWVYN MNVE » I53r0%d 31VaTD
vooz/serel | »31YQA NOILITdNOD Q3LVYIILS3 ONIAONNZ L33rOHd
) 31¥Q NOUTTINOD [ wewn]  3Lv0L1HV1S GILYAILSE S103ro¥d o
Q3LVYIILS3 TYNIOINO PO0ZPZILL 31va
$IOVSSIW VY
|a]  1300W3Y - VIOuIWNOD +3dAL 103r0¥d 1HV1S Q3LYIWILST TYNIDIHO * E
» 3LV0 LOVHINOD 157] UIENNN 1I3r0Ud TYNYIUNI S39VSSIN o
00'0008YE » INTVA LOVHINOD 39NVHOX3 S¥30TING » IWYN 1D3r0Yd
- NOILYWHOANI L23rodd « QUOMSSYd JONVHD
msw_ms_x(;wa-zw%wmqn 193r0Nd Lia3 « ¥FRN 163
1n0 901 JNOH
- |l I $3ON3Y343ud ¥3SN o
0901

$S3yaay

d @ & | o

STUHONYS S5

Houvas o |

B G X

- -©

d713H S700T S3LIHOAVS MIA LT msmp

=

FENRENTEX: )




US 9,336,542 B2

Sheet 116 of 159

May 10, 2016

U.S. Patent

0¢) "9ld

13NYFIN (@

L3NdNONOSNAOXIBICILEN 0316 S
LINGNOYOSNQ0X3B103LSE 03LS NyIdg
NOLLOMSLSNOD
HOLOVHLNOOANS A
Ev85H9 WO GALINIINNILITOVMVADSTIVHON ST3VHOIN AVd
989GC6SCES  WOD'GILINTNNILITOVUYADSIIVHOWS  STAVHOIWVHONVS
¥OLOVHINOOENS  SHOLOVHINOD oo
Al
2975865952 WOY QaLIWINNILIOVAYDZNT 1O NI 394039
SWOLOVHINOD
HOLOVHINOQENS N0 o9
9989666958 OO QILININNILT OV v DAVaL AVA ANOL
6666-666-666 WOO'CILININNILTTOVHVADAONYIOS  ADNYID VHINVWYS
$¥307IN8
HOLOVHINODENS 0 18
ONIHOOT
doloviiNoamns o0l 4
6666666666  WODCILINIINNALTIOVNVUBNIONIZNALSE  MIONIZMZLS NI
YRIGHET-6aL WOO'QALININNALITOVHVABNITHON N3IWO LLYW
HOLOVYINOD SWILSAS oo
WINTD L¥VMALS
INOHd Y HIOYNYA TI04 N al
103r0Md
NMOYSE
$0£YS NISNCOSIM
‘AVE N3THO
a4 A40T19 0501 ‘$S3MAAY L03roud

» SNOILVZINYSY0 35M0ud
= NOTIVZINVDEO ILANT
. MIIA

SNOILVZINYOHO D

« SIO3rOYd ISMOud
* I33r0ad3IVaE0

§103r0¥d o

» S3OVSSINaVIY

S3OVSSIN o

'l 123r08d 301340 IONVHOX3 S3QTNG  TWVN 193r08d
~ » GUOMSSVd JONVHO
uuﬂuﬂuﬂqaﬂg *103104d « Y380 1103
b Sm@%;‘_ﬁm o ~ SLOVINQD 193rodd M3IIA
\ SFONIM333¥d ¥3SN o
0901
T INOD THN MMM/ LLH Ss3yaay
© @ B | aoisn® suwowsdh wwasy| @ B K - @ - O
d13A S100I S3ILNOAVS MIA 1103 313
(] FETENYAL)




US 9,336,542 B2

Sheet 117 of 159

May 10, 2016

U.S. Patent

121 914

| ] 13nu3in (3
U YIEWNN ¥INOLSND SWILSAS LYYMILS YOLOVMINOD TvHaNID
3007 412 23NN SS3¥aaV
ETVIE L 3N $S3MAAY
ALD IWYN
HINMO LO3roud
NOLLAINOS3Q
V931 ALY3dONd
POEYS diz
NISNODSIM 31vis
‘ON 130dvd SH0SS3SSY AVE NITHO ALID
19vM1 SNSNID Z 3NN ss3xaay
NMONE ALNNOD QY A0 0501 } INIT SS3Maay SNOILVYZINYOHO b
NOILYWHOLNI 3LIS
» SI03r0ud 35SMOT8
« 1037089d 31V3d0
yoozszizs » 3LVQ NOIL3TNOD G3LYWILS3 1300W3Y - MIOHINNOD 3dAL 193r08d $S123ro¥d o
voozivL 310 LNV1S WN1oY 1oz HITANN 103rOUd TYNEILNI
« $I9VSSIW AvIg
Z HIBANN LJ3rodd YHNLX3L 301440 IONYHOX3 SH3GTNE AWYN L23roud
NOILVWHOSNI 10arOtd S3OVSSIW o
» GUONSSVd JONVHD

\

TTI0 TONVAOXT SHITING :103r0ud
SWILSAS J¥VMALS ~ N3O LIVW

/7~ 100901 ||

NOH N\

103r0¥d M3IIA

» ISNI1CT

0901

MOD TN MMM/ dLLH

\_ STONIY343dd ¥3SN o

S§S3yaay

o =& & _ AHOLSIH 6B

STLMOAYS JL

Howvascf |

B 8 6 -0 -0

d13H S100I SILIHOAVHS MIA La3 1

]

FEMETIX )




US 9,336,542 B2

Sheet 118 of 159

May 10, 2016

U.S. Patent

¢¢t 9ld

13NY3LN (@

N

o114

Y3GNNN LOJV NVO1

123r0¥d 35070

ANINGON3A30 'Y
HHVd HOVAS Ave

YINMO
JNVYN LO3rOUd

= SONILL3

§53009d TINSIINOT
ISTyoid I3

S50 93sn Lad

$370d NOILVZINVOY0 Li03
SW3LTI350n8 1d3

SONILLIS WALSAS o

» 5180434 M3IA

S180d43Y o

« HINOISNO IIVIXD

SHAWOLSND o

* H3SN SV NID
* Y330 ISMOHE

INIW3OVYNYW H3sSN o

» SNOILVZINYDYO 3SMONd
= NOILVZINVSY0 NV aav

SNOILVZINYOYO o

S1O3rdYd g

$30VSS3IN o

TNTI0 IONVRINT ST TN :193r0N4
SW3LSAS L¥YMALS ~ NIZHO LLWN

/ woool |

d13H

il

JWOH

2

1034 38070

« QUONEEVd IONVHS
= §35N 1103

QD TIN MMM dLIH

SAONIHIJIIYd ¥ISN o

SS3yaay

g = & _ AHOLSH (D

S3L140AVd HE

Howvas S’ |

@D G o

)

d73A S100I S3LMOAVH MIA La3 31T

FEITENT. ]




US 9,336,542 B2

Sheet 119 of 159

May 10, 2016

U.S. Patent

QYOMSSVd dNOA

98¢ /

JYOMSSVd
109404

ayOMSSYd
135834

v8e J

8.¢ J

0.8 —

39vd
JNOH 103rodd

9.¢ /

£€¢l 94

S193ro4d
ISMOHE

e8¢ /

NIV

1N0 901

08¢ J

NI'901

v.E \

¢l J




US 9,336,542 B2

Sheet 120 of 159

May 10, 2016

U.S. Patent

vel Old
| | 1INAINT (@
TOHORSVI T0%80
[ ] adomssvd
[ ] awwwusn
NI 901
/100901 |[ FWoH T\
W 0o
MOJ TN MMMW/LLH J || SSTHaaV
O @ G [ wosn®® sawowst wowasd| & @ & @ - ©

d73A S700I S3ILHOAV4 MIR a3 313 A

FETENVAK: )




US 9,336,542 B2

Sheet 121 of 159

May 10, 2016

U.S. Patent

621 "9
| 13nyN (@
T
TOTOMESYA TOBa0
'1N0 029907 N338 JAVH N1OA
NI 901
/100907 |[ FWOH T\
0901
=
JWOD THN MMW/-dLIH @ | SS3daay
@ & & | wousw@® sawovsdt vowassd | B B N Q@ - O

d73H ST00I S3LHOAVS MIA 1idT 3715 g

FEENTTA)




US 9,336,542 B2

Sheet 122 of 159

May 10, 2016

U.S. Patent

P 13vdaiv (3
i
MVEa G NAIAISNA IIVITINT
SNDIOVEL TYAQEddv ANVIWOD F1LIT
SY33M 103r08d JOVNVA
53000 FOIOANTJNISS
INVIOIEYd 103r0ud M3
135079 [53r08d
7084 I93r08d
SNOILOY
PO0R/SITH ¥ # Y50 ONIGN3d
p00ZZ/ZH CHNMYHTONIONId
| o0t %oe 0| | 31v0 4ILYVIS #mva |
» SNOIIVZINYOJO 35SMOd8
[ T | SMYHA ONIGNId
J137dNOD INFDH3d » NOIIVZINVD, EI
| 00000'05#s (5212862 oo0g | »Mmm\uc@w ?ﬁmmm.m@mﬁm SNOILVZINYONO o
-
_ 03Sungsia MDZ\I_ _ J1¥YQ J3L4YLS #MYYQ _ « STYTrOYTTSNOME
. » T304 AIvTa0
S00254124 % 0'6¢ P002/2/) 4 SMYYQ 03131402
- S103rodd o
3INQ3HOS 103rodd OVITOI JTaRoTT
g $IOVYSSINM3IN 6 IAVH NOA . STVSSINGTSY
MIIAYIAO L103roHd TIYW AYGITOH S39VSSIN a
. » QHOMSSYd IONYHD
LSS LS WD Lo 39Yd JNOH LO3r0dd |- 93snIas
/1009071 [ Fnon N

0901

/NOD T8N MMMW/-dLIH (@

\_ SFONIY3434d ¥3SN o

$S34aay

0 @ & | wousw®

STLIMOAYS JX

Howvas Y |

Y 8 6 -@:-@

d13A S1001 SILHOAVY MIA 1a3 313

dangaiv (3 |




US 9,336,542 B2

Sheet 123 of 159

May 10, 2016

L2} O

T

|

L13nyFiN (@

\.

| :auomssvd MIN HILNT Y

_ ‘QHOMSSYd M3N HIALNT

WO A3LININNILITIVEVADNIIHON “IWVYN ¥3sSN

NOILVZINVOYO SSMOYd
= NOILVZINVSHO JTIANI
« NOILVZINVSHO M3IA

SNOILYZINYOYO o

« SI03r0Yd 35MOTd
« IJ3rO8d 3IVIE0

S103r0Md o

= S35VSSIN avad

S3OVSSIN o

« GH0MESVd 3ONVAD

SWILSAS LYVMALS ~ N3O LivW

/100907 || 3woH T\

« g3 113

0901

\ SFONIHII3Hd H3SN o

U.S. Patent

N0D N mwwydLIH Rd || ss3vaay

D & & | wous® suwowslr nowast| B B K -Q - ©

d73F STOOL SILMOAVY MIA 1103 313
[] FENEIL |




US 9,336,542 B2

Sheet 124 of 159

May 10, 2016

U.S. Patent

1] 13N33IN (D
GY35 OL SHIHNOTTD ‘SIDVSSIN MIN 6
HI6F AONd3 1S3L
OYITOI FHIHAIMTD 'SFOVSSIWM3IN 94
TV KMONS
» SNOILVZINVEY0 T8M05d
GVId 01 SHIA NI :SIOVSSINMIN 94
SHING0D ANIVY . INVOE0 MIIA
OVITOTITINITT ‘SIOVSSIHMIN § SNOILVZINYDHO o
TV AVATIOH « ST IIOTE
« 13304 IIVITD
VI O TEIHHITTD 'SIOVSSINMIN ¥
F013390 SONVHOXT Sa3a NG S103roYd o
‘NI G3ATOANI 38V NOA LO3rGxd « STOVESIN VY
S39VSSIANW o
\ - THONEEVE TONVHD
SWILSAS LHVMAILS - NITHO LIYW « mug.u
JNODTIM
£ inooon 1| aWoH S3ONI¥3430d ¥3sN o
0901

MO TN MM/ dLLH SS34aay

d @ @ | wosw® suwows3p  wowase |

® 4 K -@ -0

d13H S700I S3LIMOAVH MIA LG3 373

FENREA.)




US 9,336,542 B2

Sheet 125 of 159

May 10, 2016

U.S. Patent

62} OIl4

13NN (@

I

[LENY SWILSAS 14VM3LS g a
LE(N SIWILSAS LYYM3LS v ]
Ia3 SWILSAS 14YM3LS HIST AON T 1531 O
Tias SWALSAS LHVM3ILS SIVEL AMONS 0O
a3 SNILSAS LUYM3LS SYINYOT ANIVY ] SNOILVZINYOHO o
Tia3 SWILSAS 18VM3LS TIVWAVArGH O - m»mwﬁmmw mw%%%m
IS} SWILSAS LHYM3ILS TONVHOXI SHAATE 0 SI5aoud
_ (SH0OLOVHLNOD TvH3NID IWVN LO3r0Yd 103138 | « SOVESINavId
ﬁ [ona ] | | :Howvas 1o3roud S3OVSSIN o
= JYOMSSVd FONVHD
o e S103r0¥d 3smoyg | FNIE
\_ STONIYIJ3Ud ¥3SN o
0007

INQD TIN MMMI-dLLH $S34aay

g9 & & _ AMOLSIH 6D

sauporvddt  rowascf| B B X @ - ©

d138 S700I S3LHOAYY MIA 11d3 313

13ny3n (9




US 9,336,542 B2

Sheet 126 of 159

May 10, 2016

U.S. Patent

0¢L "Oi4
[ 1 13NN (@

@

_ _ ‘8534aav UYINI ¥NOA ¥31N3

[ | “INVN H3SN HNOA HILNT

QHOMSSYd L0DYHO4
QHOMSSVd NILLODHOL ALY
/10901 [ 3woH N

W 0901
5

WO TN MMM/ JLIH @ || $S3yaav

O @ @ [ wousw® suwonddt rwasd| @ B K -G - ©

d713H S1001 SILIHOAYS MIA 103 375

FEEEX ]




US 9,336,542 B2

Sheet 127 of 159

May 10, 2016

U.S. Patent

b€4 "OI4

13Ne3IN (@

010}S ‘NOILYDIHILON
‘SAYVHIY NI

"WALSAS 3HL OL NI 90T NOA 3AWIL LX3N IHL QYOMSSYd SIHL 38N

SV 'QHOMSSYd SI QUOMSSYd ¥NOA 'NOA OL 0371YIW3 38 01 QHOMSESYd ¥NOA 03LSANDIAY NOA

‘N3349 LIVW ¥v3a

« SNOILVZINYOY0 35SMOH8
« NOTLVZINVSHO FLIAN

'JOVSSIN WILSAS ¥ SI SHL 39VSSIN « NOIVZINVOY0 Mak
AHOMSSYd HNOA - [WALSAS | :193rans SNOILYZINYONO ©
ON  :G3¥INDIY NOILIY
= S104rOdd 3sSMOd8
1193r0Yd o I33r0Yd 3IV3ED
002 H3GW3D3IT 0 AVAIN 3170 S103r0Nd o
3359 LYW ;
N ot » SIHVESINGVI
“WO¥d
S3OVSSIAN o
NIYO LLYW HO4 3OVSSIN
o = TJOMS3Vd JONVHD
SWALSAS IHVMILS - NIIMO LIYW « Y3ISN 1143
S3OVSSIN
/100901 | 3woH

0901

\_ S3ONIY3434d ¥3SN o

MNOD TN MM dLLH SS3yaav

d & B | wosw® sawonddt Howasy| B G X Q@ - ©

d713H S700I SILMOAVY MIA 103 313

FEETTCR




US 9,336,542 B2

Sheet 128 of 159

May 10, 2016

U.S. Patent

98¢ —

¢€l "Old

JOVSSIN SNLYLS

96¢ /

JOVSSIN
EIVELCN)

v6€ J

JOVSSIN
2I4193dS M3IIA JOVSSIN MIIA

268 o6e-




US 9,336,542 B2

Sheet 129 of 159

May 10, 2016

U.S. Patent

€€L Ol

[ ] 13N3IN (D
k0
0319313S INHONY
IXGN
oN TVZNY5E0 = W3LSAS  PO0ZEZH [
ON W31SAS frrdrdt O
ON W3LSAS 00200%2L [
oN W3LSAS w0z O
ON N3LSAS  ¥00Z9RL [
ON W3LSAS A
S3A W3LSAS 90029k [J
ON W3LSAS 0021972 | « SNOIIVZINVSHO 3SMOYd
« NOILVZIN AN
S3A W3LSAS 002/9/2} (| = NOILVZINVSHO M3TA
ON WALSAS el (m| SNOILVZINVOYO o
aaxIN03Y « SIO3r0Yd 35MOYE
Wou4 310d7Gdd 35MO
ooy 103rans 193roud w0 10338 | |7 peteestos
GINHONY O SIOVSSININISO TV @ INID O QvRNN O $103ro¥d o
. SHVSSINAvIY
NIZWO LIYW  3AWN |
S3IOVSS3IN o
e » JIOMSSYd IONVHD
SWIISAS 1HYM3LS ~ NISHD LIVW - g
/10901 |[ awoH T\ S3IOVSSIN
S3AONIYI43I™d H3SN o
0901
OO TN MMMIdLLH SS3¥aav
@ & & | wosw® suwowslt nowsst| @& B K @ - ©

d13A ST00L S3ILIYOAVY M3IIA 1a3 319

JEEEX: )




US 9,336,542 B2

Sheet 130 of 159

May 10, 2016

U.S. Patent

vEL OId

13NY3IN (D

$00LS ‘NOILVOIJILON
'SQHYOTE ONIM
‘NOLLYZINVONO SIHL ¥O4 INROJDIY YuN1X3L FHL 40 HOLVHASININGY

T¥D07 3HL MON SI N33¥O LLYW 'J3LVCdN N339 SYH SWILSAS LHYMALS 40 314084 3HL
‘3OVES3N WIALSAS ¥ SI STHL

-wzo_bﬁ_z<am0mw§0mm
» NOIIVZINVSHO SLIANT

Q31¥0dN 37408d NOILYZINVOHO - [ WILSAS ] - A9VSSIN « NOILVZINYSHO MIIA
ON ‘Lo3rens SNOILYZINVOYO o
:0THINDIY NOILOY
« SI53r0Yd I5M0T8
:L03MONd « I03r0Yd 3IVIED
002 ¥IIWIDIA 9 AVONOW 31V S103rodd o
N33YD LYW ‘SNIMNIr 808 ‘0L
» §35YS5INavIY
WOHd
S39VYSSIN o
\ NIHO LLYW ¥O4 JOVSSIW
« GUOMSSVd IONVHD
SHALSAS LIVMILS ~ NITUO LIVW = 438N 1133
SAOVSSIN
/100901 | 3woH Y\

0001

N0 THN MWW/ dLLH

\ SFONIHI4IHd ¥3SN o

SSIYaay

g & & | wousn®

s3Lrdonv4 S5

Houvas Y’ |

D E H-0-©

d13H $7001 SILIMOAVH M3IA LId3 371

13ny3InN (@




US 9,336,542 B2

Sheet 131 of 159

May 10, 2016

U.S. Patent

S€L Ol

13ny3LN (3

.

SIOVSSIN ANIS

« 537099350 a3

SW3LI 1390n4d 1103
SONILLIS W3LSAS

s 5180434 MIIA

SL0d3Y g
» SUSNOISNT I5MOYd

[ ]
SIIWOISND 31V390
SY3WOLSNJ a

« §ISMEVNDOT

EBLEREL

* S¥35N ISMOYE

] Lo3rans INJWIOVYNYIN H3SN a

_ 'Su3sN

{2]

] ‘SNOILYZINVOHO

¥3sn O

NOILYZINVOHO ©

‘OLQN3S

SNOLLYZINYOYO o

[a]

| 3WYN 103roud

L]
SI53rCYd ISM0g8
$103r0¥d g
= S35VESIWONTS
= SIOVSSINMIA
$39VSSIN o

/7~ 1nooot ]|

d13H

il

3JWOH

N

=« JYOMSSV ISNVHD
S3OVSSIWANIS || symmroserTias

\_ S3IONIHI43Hd H3SN o

MO TN MMM/ dLIH

§$S3y¥aay

@ & & | woswD

S Ed6-6-©

SILIHOAYS B2

Hosvas ot |

d73A S7001 S3LINOAVY M3IIA LG 319

13NN Q@




US 9,336,542 B2

Sheet 132 of 159

May 10, 2016

U.S. Patent

Y

Lanyav (3

.

“TIIR DD 35VAd ‘39¥d IWOH HNOA OL NUNL3H OL

‘Q3141LON N338 3AVH SINVdIOIL¥Vd TIV "103r0dd TTVIN AVGIOH 3HL 304 03 1VILINI N338 SYH MgV

* SNOILVZINVOJ0 35MOTE
® NOILVZINYOHO 3LIANI
+» NOILVZINVOEO0 M3IA

SNOILVZINVOYO o

« SI53r0Yd 35MOHE
« I73r0Yd 31V3EI

§103ro4d o

» S35YSSIN avad

S3OVSS3N o

SWILSAS LYYMALS < NITHO LIVN

/10907 | awoH

= QHOMSSVd IONVHD
CRE[SpIeE)

09001

S3IONIUIFHL ¥3SN o

NODTHN MWW/ dLLIH §S34aay

O @ & | woisn® sawwoavddt  wowvasse |

® 8§ -@-©

d73H S700I SILHOAVS mM3IA Lad 3713

Lanyain (@




U.S. Patent May 10, 2016

BORROW APPROACHES BANK/LENDER
WITH PROJECT PLAN

'

[ BANK/LENDER STUDIES PROJECT PLAN |

| BANK/LENDER STUDIES PROJECT PLAN—|

IS THE PROJECT

Sheet 133 of 159 US 9,336,542 B2

PLAN ACCEPTABLE?

YES
A 4

PASS THE INFORMATION TO THE LOAN
OFFICER FOR PROCESSING

v

LOAN OFFICER CREATES THE NEW
PROJECT

v

THE BORROWER IS NOT NOTIFIED TO ACCEPT THE
PROJECT. THE BORROWER IS BY DEFAULT INCLUDED INTO
THE SYSTEM

ADD BORROWER

'

LOAN OFFICER SELECTS PRIMARY
PARTICIPANTS SUCH AS GENERAL
CONTRACTOR, TITLE COMPANY, AND
OWNER PARTICIPANTS

]

THE GENERAL CONTRACTOR AND THE TITLE COMPANY ARE BOTH
REQUIRED FIELDS AND WILL NEED TO BE SETUP BY THE LOAN OFFICER AT
THIS STAGE. THE SUBCONTRACTORS NEED NOT BE SELECTED AT THIS
STAGE.

THE BUDGET ITEMS NEED NOT ALL BE FILLED IN AS WELL. LEAVE SOME
TEMPORARY VALUES HERE.

SEE *“SELECT PARTICIPANTS INTO PROJECT"

A 4
| SELECT SUBCONTACTORS I

v
L

SELECT ORGANIZATION ROLE I
| SPECIFY BUDGET ITEM AND AMOUNT

THE TYPE OF THE ORGANIZATION IS "OWNER"
PARTICIPANT AND "GENERAL" PARTICIPANT

!
v

' SPECIFY ORGANIZATION TYPE

!

IF THE SUBCONTRACTORS ARE SELECTED, THEY WILL
ALSO BE NOTIFIED

NOTIFY ALL THE ACTIVE PARTICIPANTS OF
THE PROJECT.

NOTIFY N2 — INDICATE ACCEPTANCE OF
PROJECT

!

I PARTICIPANTS RECEIVE NOTIFICATION

IF THE GC OR THE TITLE COMPANY
DECLINES THE PROJECT INVITATION, THE
NOTIFICATION WILL NEED TO REACH THE

LOAN OFFICER

ACCEPT PROJECT?

NOTIFY GC, LOAN SETUP GC AS
OFFICER (OR OTHERS PARTICIPANT
BASED ON RULES) )
DO NOT ISSUE
NOTIFICATION N4: SEPARATE N2
PROJECT DECLINED NOTIFICATION TO GC

YES

END

FIG.

137
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NOTIFY GC THE SCHEDULED DRAW REQUEST DATE ARRIVES AND THE

SCHEDULER GENERATES NOTIFICATION ABOUT THE PENDING DRAW

NOTIFICATION N5 DRAW PENDING REQUEST

L

DORAW AUTHORIZATION REQUEST
DECLINED

THIS NOTIFICATION IS SENT QUT A FEW DAYS IN ADVANCE, THE
NUMBER OF DAYS IS SPECIFIED IN THE CUSTOMER CONFIGURATION
SETTINGS AND IS SPECIFIED ON TWO LEVELS - ON THE CUSTOMER

LEVEL AND ON THE PROJECT LEVEL
: : ‘1CYCLING BACK FROM END OF ONE DRAW REQUEST CYCLE

GC MIGHT ALSO NEED AN OPTION FOR CANCELING A DRAW
REQUEST. CURRENTLY, NOT IMPLEMENTED

SCHEDULE DRAW
REQUEST

GC/LOAN OFFICER/TITLE
COMPANY INITIATES A
DRAW REQUEST

OTHER PAYOUTS

GC/LOAN OFFICER/TITLE COMPANY
SELECTS THE DRAW PARTICIPANTS. FOR
DRAWS INITIATED BY THE LOAN OFFICER/

TITLE COMPANY ALLOW SELECTION OF
OWNER PARTICIPANTS.

OPTIONAL: CUSTOMER AND PROJECT
CONFIGURATION

&Y DEFAULT THE SYSTEM WILL SELECT ALL
PARTICIPANTS IN THE PROJECT FOR THE
DRAW. THE GC CAN OPT NOT TO INCLUDE
SOME OF THE PRE-SELECTED PARTICIPANTS

r, ¥

4

NOTIFY LOAN OFFICER WHETHER THIS DRAW

LOAN OFFICER LOAN SPECIFIES IF
REQUIRES AN INSPECTION | »| RECEIVES |—»| ANINSPECTION IS
NOTIFICATION REQUIRED

NOTIFICATION N31: MANDATE INSPECTIONS?

NOTIFY INSPECTOR AND
SPECIFY THE INSPECTION
DATE (DRAW REQUEST
DATE + THE INSPECTION
DELAY TIME)

———

NOTIFY PROJECT PARTICIPANTS WHEN

THEY HAVE BEEN SELECTED AS DRAW
PARTICIPANTS

PERFORM

VE INSPECTION?

NOTIFICATION N8 ~ ENTER DRAW REQUEST

LINE ITEMS (DETAILS OF PAYMENT DUE TO NOTIFICATION N29:

PREPARE FOR INSPECTION

THEM) NG
v
PARTICIPANTS RECEIVE NOTIFICATION | —
PERFORM CHECKS TO MAKE SURE THAT
7 THE BUDGETED AMOUNTS ARE NOT
L 4 EXCEEDED
PARTICIPANTS UPDATE THE PAYMENT m———
DETIALS THIS NOTIFICATION CAN BE TURNED ON OR OFF BASED ON THE PROJECT
LEVEL CONFIGURATION ASSOCIATED WITH EACH CUSTOMER.
L 2

THE NOTIFICATION IS NOT SENT UNLESS ALL THE PARTICIPANTS IN THE
PROJECT HAVE FILLED IN THEIR PAYMENT DETAILS. THE SYSTEM VERIFIES
IF A PARTICIPANT HAS FILLED IN THEIR PAYMENT DETAILS BY CHECKING TO
SEE IF THE AMOUNT THAT THEY REQUESTED IS GREATER THAN 0

NOTIFY GC/LOAN OFFICER/TITLE COMPANY
WHEN THE PARTICIPANTS HAVE ALL
UPDATED PAYMENT INFORMATION
IT MIGHT BE USEFUL TO CONSIDER A FEATURE WHEREBY THE GC CAN SEND

A REMINDER TO THOSE SUBCONTRACTORS WHO HAVE NOT UPDATED THEIR
PAYMENT DETAILS. CURRENTLY, OUT OF SCOPE.

NOTIFICATION N7 — PAYMENT DETAILS
UPDATED BY PARTICIPANTS

L 2

GC/LOAN OFFICER/TITLE COMPANY CHECKS
PAYMENT DETAILS SPECIFIED BY
PARTICIPANTS

NOTIFY GC/LOAN OFFICER WHEN THE DRAW REQUEST
DATE ARRIVES.

RGN,

NOTIFICATION N28 - DRAW REQUEST DATE HAS ARRIVED.

ARE THE
PAYMENT DETAILS
ACCEPTABLEZ

GC/LOAN OFFICER DECIDES WHETHER TO MODIFY
THE PAYMENT DETAILS FOR SUBCONTRACTOR

THE ITEM PAYMENT DETAILS
CHANGED BY THE GC/LOAN
OFFICER?

YEST

NOTIFY PARTICIPANT TO MODIFY THEIR PAYMENT
DETAILS.

Ly

NOTIFICATION N8: THE PAYMENT DETIALS ENTERED
ARE NOT ACCEPTABLE. THIS NEEDS TO BE
ACCOMPANIED BY A DESCRIPTION OF THE REASON

THE PAYMENT DETAILS WERE NOT ACCEPTED.

NOTIFY PARTICIPANT ABOUT CHANGE MADE TO
THEIR PAYMENT DETAILS BY GC/LOAN OFFICER.

NOTIFICATION N38: PAYMENT DETAILS CHANGE

FIG. 138
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INITIATE INSPECTION

INSPECTOR RECEIVES NOTIFICATION TO
INSPECT PROPERTY

!

r INSPECTOR CHECKS PROJECT DETAILS I

v

INSPECTOR PRINTS OUT PRE-INSPECTION

REPORT
l ——‘ INSPECTION PROCESS
INSPECTOR CONDUCTS INSPECTION OF
CONSTRUCTION SITE

v

INSPECTOR ENTERS INSPECTION REPORT INTO
SYSTEM

i _—

NOTIFY THE GC AND LOAN OFFICER AND TITLE
COMPANY IF THE INSPECTOR SPECIFIES A HIGH
CONCERN LEVEL

NOTIFICATION N30 INSPECTION REPORT FAILED

!

NOTIFICATION IS SENT QUT TO GC/LOAN
OFFICER/TITLE COMPANY AND OTHERS ON
COMPLETION OF INSPECTION REPORT

NOTIFICATION N16 AUTHORIZE DRAW REQUEST

v

GC, BORROWER, AND THE BANK RECEIVE
NOTIFICATION OF COMPLETION OF INSPECTION

'

THE INSPECTION REPORT IS ANALYZED

A DRAW REQUEST IS CONSIDERED
TO BE DECLINED IF EVEN ONE OF
THE AUTHORIZING BODIES
DECIDES TO DECLINE IT

NOTIFY GC, BANK, BORROWER,
TITLE COMPANY, AND ALL
SUBCONTRACTORS THAT THE
NO—p{ DECLINE DRAW L 5| DRAW REQUEST WAS DECLINED

AUTHORIZE DRAW
REQUEST?

NOTIFICATION N18 DRAW
REQUEST WAS DECLINED
GO TO THE PROCESS STEP
YES WHERE GC SETS UP DRAW
l INFORMATION
ALL ASSOCIATED PARTIES
AUTHORIZE DRAW REQUEST BANK/LENDER » BORROWER [—

TITLE COMPANY

NOTIFY GC, BORROWER, BANK, TITLE COMPANY, AND ALL
SUBCONTRACTORS THAT THE DRAW REQUEST WAS

A DRAW REQUEST IS AUTHORIZED ONLY

ACCEPTED —P@\ AFTER ALL THE AUTHORIZING ENTITIES
HAVE AUTHORIZED IT. THIS NOTIFICATION

NOTIFICATION N17 DRAW REQUEST WAS APPROVED

WILL THEREFORE HAVE TO WAIT UNTIL ALL
THE AUTHORIZATIONS ARE IN.

FIG. 140
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NOTIFY PARTICIPANTS ABOUT LIEN WAIVER

NOTIFICATIO

NOTIFY SUBCONTRACTORS TO ISSUE LIEN WAIVERS

N N20 ISSUE LIEN WAIVER

— T
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'

SUBCONTRACTORS REC

LIEN WAIVER NOTIFICATION

EIVES WHICH PAYMENTS ARE HANDLED:

PARTICIPANTS HAVE ENTERED THEIR LEN WAIVER

N

DID THE
SUBCONTRACTOR

IN PAYMENT
DETAILS?

I

SPECIFY A FINAL PAYMENT

LIEN WAIVERS ARE RECEIVED FROM THEM

THE HANDLING OF PAYMENTS IS CONFIGURABLE. THERE ARE THREE WAYS IN
1 - IN BATCHES - WHERE ALL PAYMENTS ARE MADE ONLY AFTER ALL

2-INDAILY BATCHES - ALL LIENS ARE PROCESSED DAILY WITHOUT A DELAY
SETTING IN BECAUSE SOMEONE DIDN'T SEND IN THEIR LIEN WAIVERS

3 - INDIVIDUALLY - PAYMENTS TO CONTRACTORS CAN BE MADE ONE
SUBCONTRACTOR AT A TIME WITH PAYMENTS BEING ISSUED AS AND WHEN

YES—brSUBCONTRACTORS FILL IN AND SIGN FINAL LIEN WAIVER

IF THE CUSTOMER CONFIGURATION SETTINGS
SPECIFY THAT PAYMENTS BE MADE AS SOON AS THE
LIEN WAIVERS ARE IN, WE WILL NEED TO ISSUE A
NOTIFICATION TO THE LOAN OFFICER HERE TO GET
THE FUNS DISPERSED

SUBCONTRACTORS FILL IN AND SIGN
PARTIAL LIEN WAIVER

A

—DI SYSTEM RECEIVES AN

D HOLDS LIEN WAIVER

OPTIONAL: NOTIFY GC, BANK/LOAN OFFICER, AND BORROWER
THAT SUBCONTRACTOR HAS ISSUED LIEN WAIVER

NOTIFICATION N23 LIEN WAIVERS HAVE BEEN RECEIVED FROM
SUBCONTRACTOR

'

SYSTEM CHECKS TO SEE IF ALL LIEN WAIVERS ARE IN ONCE A DAY

ARE ALL LIEN WAIVERS IN?

NO—»

NOTIFY SUBCONTRACTORS: SEND AUTOMATIC
REMINDERS TO SUBCONTRACTORS WHO HAVENT
ISSUED LIEN WAIVERS, ONCE EVERY DAY

NOTIFICATION N21: REMINDER TO ISSUE LIEN WAIVERS

YES

L J

CALCULATE PAYMENT:

FOR PARTIAL LIEN WAIVERS, HOLD BACK BASED ON RETENTION PERCENTAGE.
FOR FINAL LIEN WAIVER, INCLUDE HOLDBACK AMOUNT IN THE FINAL PAYMENT.
FOR OWNER PARTICIPANTS, DO NOT HOLDBACK

v

NOTIFICATION N22: ALL LIEN WAIVERS HAVE BEEN RECEIVED

NOTIFY GC, BANK/LOAN OFFICER, AND BORROWER THAT ALL LIEN WAIVERS ARE IN

v

[ BANK/LOAN OFFICER AND BORROWER RECEIVE NOTIFICATION WITH PAYMENT DETAILS

DISPERSE FUNDS TO ACH

v

SERVICE

A\

BANK/LOAN OFFICER AND BORROWER CONFIRM LIEN
WAIVERS, PAYMENT AUTHORIZATIONS, AND PAYMENT
DETAILS ARE CONSISTENT AND COMPLETE

OPTIONAL: THE CONFIGURATION SETTING CAN SPECIFY THAT THE

PAYMENTS BE DISPERSED DIRECTLY FROM THE BANK

FIG. 141

GENERATE THE ACH FILE AND TRANSFER THE FILE TO THE ACH SERVICE
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NOTIFY ACH SERVICE TO DISPERSE FUNDS
NOTIFICATION N24: DISPERSE FUNDS
ACH SERVICE CONFIRMS SUCCESSFUL TRANSFER OF
FUNDS
J NOTIFY PARTICIPATING SUBCONTRACTORS
THAT PAYMENTS HAVE BEEN MADE AND LIEN
SYSTEM RELEASES LIEN WAIVERS FROM ELECTRONIC WAIVER RELEASED
HOLDING BIN
NOTIFICATION N26: PAYMENTS HAVE BEEN
l RELEASED
NOTIFY GC, BANK, AND BORROWER THAT FUNDS HAVE
BEEN TRANSFERRED AND LIEN WAIVERS RELEASED y
END
NOTIFICATION N25: FUNDS DISPERSED TO PARTICIPANT (—)
GC/LOAN OFFICER/TITLE COMPANY RECEIVES
NOTIFICATION THAT PAYMENTS HAVE BEEN MADE AND
LIEN WAIVERS RELEASED.
LOAN OFFICER CHECKS AND SFPECIFIES IF THIS IS THE
FINAL DRAW AND ALL PAYMENT ARE MADE
0— WAIT UNTIL NEXT DRAW
IS THIS THE FINAL DRAW? N REQUEST DATE ARRIVES
CYCLE BACK TO THE
YES BEGINNING AND WAIT FOR
¥ THE NEXT DRAW CYCLE

[ LOAN OFFICER CLOSES PROJECT —|

'

NOTIFY GC, BANK, BORROWER, TITLE COMPANY, AND ALL
SUBCONTRACTORS THAT THE PROJECT HAS BEEN
CLOSED

NOTIFICATION N27: PROJECT CLOSED

|

SYSTEM INACTIVATES THE PROJECT ]

FIG. 142
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SEARCH FOR ORGANIZATION

WAS THE
ORGANIZATION
FOUND

NO

\ 4
l CREATE A NEW ORGANIZATION |
I SPECIFY THE NAME OF THE ORGANIZATION l

v

SPECIFY THE NAME AND EMAIL ADDRESS OF THE LOCAL ADMIN |RETURN CONTROL BACK TO CALLING

SCREEN HERE

SEND NOTIFICATION TO ORGANIZATION LOCAL ADMIN ON SAVE

NOTIFICATION N32: ENTER ORGANIZATION AND PROFILE THE ROLE THAT NEEDS TO BE
DETAILS INCLUDING ROLE SPECIFIED IS THE DEFAULT ROLE OF AN
ORGANIZATION SUCH AS “GENERAL
i CONTRACTOR” ETC.
| LOCAL ADMIN RECEIVES NOTIFICATION ‘
r LOCAL ADMIN FILLS IN THE ORGANIZATION DETAILS THE ORGANIZATION DETAILS SUCH AS
THE BANK ACCOUNT DETAILS CANNOT
l BE CHANGED BY THE LOCAL ADMIN YES
AFTER STAGE. THEY CAN ONLY BE
CHANGED BY THE HELPDESK
r LOCAL ADMIN SPECIFIES H!S OWN PROFILE DETAILS I PROFESSIONALS

!

NOTIFY HELP DESK TO ACTIVATE THE ORGANIZATION

THE ACTIVATION STATE PROPERTY OF
THE PROPERTY OF THE ORGANIZATION
1S SET TO “PENDING” UNTIL THE
ORGANIZATION GETS ACTVATED

NOTIFICATION N33: ACTIVATE ORGANIZATION

ADD USERS TO ORGANIZATION \

SPECIFY THE USERNAME, TEMPORARY
i PASSWORD, FIRST NAME, AND LAST
NAME FOR USERS

NOTIFY USERS TO ENTER PROFILE DETAILS

NOTIFICATION N1: UPDATE PROFILE DETAILS

END

FIG. 143
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VIEW LIST OF PROJECT PARTICIPANTS

v

SELECT PARTICIPANT TO CHANGE

HAVE THE
PARTICIPANTS BEEN

THIS CHECK IS PERFORMED AGAINST THE
ESTIMATED START DATE OF THE PROJECT AS WELL
AS THE ACTIVATED STATE OF THE PROJECT

NOTIFIED?

NO
A 4
| SELECT —l
YES
A
END
l VIEW LIST OF PROJECT PARTICIPANTS l
[ SELECT PARTICIPANT TO DELETE/DEACTIVATE I
THIS CHECK IS PERFORMED AGAINST THE
ACTIVATED STATE OF THE PROJECT AND IS TO
MAKE SURE THAT THE PROJECT HASN'T YET BEEN
ACTIVATED
HAVE THE
PARTICIPANTS BEEN NO >
NOTIFIED YET?
BARTICIPANT INCLUDED vES
IN A CURRENTLY OPEN s
HAS THE
PARTICIPANT BEEN ACTIVE NO——>,

THE GC/LOAN OFFICER RE-CONFIRMS THE DEACTIVATION
OF THE USER

!

NOTIFY CURRENT PARTICIPATING OF REMOVAL FROM
PROJECT

NOTIFICATION N34: PROJECT PARTICIPATION REVOKED

l GENERATE A CHANGE AFFIDAVIT AND PRINT IT OUT l

'

DEACTIVATE PARTICIPANT FROM THE PROJECT

IN THE PROJECT?

YE

ASK {F THE PARTICIPANT REALLY NEEDS TO BE
DEACTIVATED. STATE THAT ALL PAYMENTS WILL
NEED TO HAVE ALREADY BEEN MADE TO THE
PARTICIPANT BEFORE THEY CAN BE DELETED

INITIATE PAYMENT CYCLE FOR CLEARING PENDING
PAYMENTS,

A NEW EMERGENCY DRAW REQUEST IS CREATED
WITH JUST THE CURRENT PARTICIPANT INCLUDED
AND TYPE SET TO FINAL LIEN WAIVER

DELETE PARTICIPANT FROM PROJECT 147

FIG.

145
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r VIEW PROJECT DETAILS
ONLY THE LOAN OFFICER AND GC CAN
¢ MAKE CHANGES TO BUDGET ITEMS
f SELECT BUDGET ITEM TO CHANGE
r SPECIFY CHANGE IN BUDGET ITEM

|

VERIFY THAT THE CHANGE IN THE BUDGET ITEM DOES NOT
CAUSE THE BUDGET AMOUNT TO FALL BELOW THE
PAYMENTS ALREADY MADE

v

NOTIFY GC, LOAN OFFICER, AND TITLE COMPANY OF CHANGE

NOTIFICATION N35: CHANGE REQUEST ISSUED, AWAITING
AUTHORIZATION

!

GC, LOAN OFFICER, AND TITLE COMPANY RECEIVE
NOTIFICATION OF CHANGE

WAS THE
CHANGE REQUEST

ISSUED BY THE LOAN
OFFICER?
NO
\ 4
LOAN OFFICER CHECKS CHANGE REQUEST
AND DECIDES ON WHETHER TO APPROVE IT
YES
LOAN OFFICER SPECIFIES
CHA':gggg\?EUDE,IST 1S NO——>»| REASON FOR DECLINING
' CHANGE REQUEST
YES NOTIFY GC AND TITLE
4 COMPANY THAT THE CHANGE
NOTIFY SUBCONTRACTOR, GC, AND TITLE COMPANY REQUEST WAS DECLINED
N ABOUT CHANGE IN THE BUDGET ITEM
NOTIFICATION N37: CHANGE
NOTIFICATION N36: CHANGE REQUEST APPROVED REQUEST DECLINED
UPDATE THE BUDGET ITEM TO REFLECT THE CANCEL THE CHANGE
CHANGE IN THE BUDGET ITEM REQUEST WITHOUT
REFLECTING IT IN THE
BUDGET ITEM

FIG. 146
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| LOAN OFFICER/TITLE COMPANY VIEWS PROJECT DETAILS |

'

[ SELECT PARTICIPANTS TO PAY TO

'

l SELECT ORGANIZATIONS NOT IN THE PARTICIPANTS LIST
¢ FREE FORM ORGANIZATION

S

NAME AND ADDRESS ENTRY

[ SELECT OTHER PARTICIPANTS

v

I SELECT PAYMENT OPTION: ACH OR CHECK

v

l DISPERSE FUNDS BY ACH OR CHECK

(o ) FIG. 147

L

ONLY A LOAN OFFICER CAN SCHEDULE DRAW DATES. GC

CAN INITIATE A DRAW AND SPECIFY THE DATE FOR THAT
I/ DRAW, BUT HE CANNOT SCHEDULE DRAW DATES

SELECT NUMBER OF DRAW REQUESTS

l m THE DATES AUTOMATICALLY WITH A BUTTON-
CLICK. THE DATES WILL BE SCHEDULED FROM THE
SPECIFY DRAW REQUEST DATES FOR CHOSEN ESTIMATED START DATE OF THE PROJECT TO ESTIMATED
NUMBER OF DRAWS \ END DATE OF THE PROJECT AND DIVIDE THEM INTO EQUAL
INTERVALS
l OPTIONAL: NOT ALL DATES NEED TO BE FILLED IN. THE
DA WHEN
SPECIFY IF INSPECTION IS REQUIRED FOR EACH DTS CAN BE DECIDED BY THE GC WHO CAN DECIDE WHE
SCHEDULED DRAW REQUEST —

HAVE ANY OF
THE DRAW REQUEST DATES
ARRIVED ALREADY?

START OF DRAW REQUEST CYCLE
YE

NO

ENO FIG. 148

| VIEW PROJECT DETIALS |
l DISPLAY ONLY PENDING DRAW REQUEST DATES. ONLY

ALLOW EDITING OF DRAW REQUEST DATES FOR THOSE
/ DRAWS WHICH ARE NOT ALREADY ON OR COMPLETED

| VIEW LIST OF SCHEDULED DRAW REQUEST DATES

v

| SELECT REQUEST DATE TO MODIFY I

(= ) FIG. 149
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NOTIFY GC

NOTIFICATION N5 DRAW PENDING

L

DRAW AUTHORIZATION REQUEST
DECLINED

LEVEL AND ON THE PROJECT LEVEL
:: ‘{CYCLING BACK FROM END OF ONE DRAW REQUEST CYCLE

Sheet 143 of 159

THE SCHEDULED DRAW REQUEST DATE ARRIVES AND THE
SCHEDULER GENERATES NOTIFICATION ABOUT THE PENDING DRAW
REQUEST

THIS NOTIFICATION IS SENT OUT A FEW DAYS IN ADVANCE. THE
NUMBER OF DAYS IS SPECIFIED IN THE CUSTOMER CONFIGURATION
SETTINGS AND IS SPECIFIED ON TWO LEVELS - ON THE CUSTOMER

SCHEDULE DRAW
REQUEST v
GC/LOAN OFFICER/TITLE |GC MIGHT ALSO NEED AN OPTION FOR CANCELLING A DRAW
COMPANY INITIATES A REQUEST. CURRENTLY, NOT IMPLEMENTED
DRAW REQUEST

GC/LOAN OFFICER/TITLE COMPANY
SELECTS THE DRAW PARTICIPANTS. FOR
DRAWS INITIATED BY THE LOAN OFFICER/

TITLE COMPANY ALLOW SELECTION OF
OWNER PARTICIPANTS.

N

1

OTHER PAYOUTS

OPTIONAL: CUSTOMER AND PROJECT
CONFIGURATION

BY DEFAULT THE SYSTEM WILL SELECT ALL
PARTICIPANTS IN THE PROJECT FOR THE
DRAW. THE GC CAN OPT NOT TO INCLUDE
SOME OF THE PRE-SELECTED PARTICIPANTS

REQUIRES AN INSPECTION

NOTIFY LOAN OFFICER WHETHER THIS DRAW

NOTIFICATION N31: MANDATE INSPECTIONS?

LOAN OFFICER LOAN SPECIFIES IF
—> RECEIVES —»1 AN INSPECTION IS
NOTIFICATION REQUIRED

—

NOTIFY PROJECT PARTICIPANTS WHEN

THEY HAVE BEEN SELECTED AS DRAW
PARTICIPANTS

NOTIFICATION N6 — ENTER DRAW REQUEST
LINE ITEMS (DETAILS OF PAYMENT DUE TO
THEM)

?

NOTIFY INSPECTOR AND
SPECIFY THE INSPECTION

DATE (DRAW REQUEST
DATE + THE INSPECTION VE PERFORM
DELAY TIME) INSPECTION?

NOTIFICATION N29:
PREPARE FOR INSPECTION

PARTICIPANTS RECEIVE NOTIFICATION

L 2

PARTICIPANTS UPDATE THE PAYMENT
DETIALS

L 2
NOTIFY GC/LOAN OFFICER/TITLE COMPANY

WHEN THE PARTICIPANTS HAVE ALL
UPDATED PAYMENT INFORMATION

NN

PERFORM CHECKS TO MAKE SURE THAT
THE BUDGETED AMOUNTS ARE NOT
EXCEEDED

THIS NOTIFICATION CAN BE TURNED ON OR OFF BASED ON THE PROJECT
LEVEL CONFIGURATION ASSOCIATED WITH EACH CUSTOMER.

THE NOTIFICATION 1S NOT SENT UNLESS ALL THE PARTICIPANTS IN THE
PROJECT HAVE FILLED IN THEIR PAYMENT DETAILS. THE SYSTEM VERIFIES
IF A PARTICIPANT HAS FILLED IN THEIR PAYMENT DETAILS BY CHECKING TO
SEE IF THE AMOUNT THAT THEY REQUESTED IS GREATER THAN 0

NOTIFICATION N7 - PAYMENT DETAILS
UPDATED BY PARTICIPANTS
N\

IT MIGHT BE USEFUL TO CONSIDER A FEATURE WHEREBY THE GC CAN SEND
A REMINDER TO THOSE SUBCONTRACTORS WHO HAVE NOT UPDATED THEIR
PAYMENT DETAILS. CURRENTLY, OUT OF SCOPE.

L J
GC/LOAN OFFICER/TITLE COMPANY CHECKS
PAYMENT DETAILS SPECIFIED BY
PARTICIPANTS

ARE THE
PAYMENT DETAILS

AN

NOTIFY GC/LOAN OFFICER WHEN THE DRAW REQUEST
DATE ARRIVES.

NOTIFICATION N28 - DRAW REQUEST DATE HAS ARRIVED.

GC/LOAN OFFICER DECIDES WHETHER TO MODIFY
THE PAYMENT DETAILS FOR SUBCONTRACTOR

THE ITEM PAYMENT DETAILS
CHANGED BY THE GC/LOAN

DETAILS.

Ly
ARE NOT ACCEPTABLE. THIS NEEDS TO BE

NOTIFY PARTICIPANT TO MODIFY THEIR PAYMENT

NOTIFICATION N8: THE PAYMENT DETIALS ENTERED

YESW

NOTIFY PARTICIPANT ABOUT CHANGE MADE TO
THEIR PAYMENT DETAILS BY GC/LOAN OFFICER.

US 9,336,542 B2

ACCOMPANIED BY A DESCRIPTION OF THE REASON

THE PAYMENT DETAILS WERE NOT ACCEPTED.

NOTIFICATION N38: PAYMENT DETAILS CHANGE

FIG. 150
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NOTIFY PARTICIPANTS ABOUT LIEN WAIVER

NOTIFY SUBCONTRACTORS TO ISSUE LIEN WAIVERS

NOTIFICATION N20 ISSUE LIEN WAIVER
|

l THE HANDLING OF PAYMENTS IS CONFIGURABLE. THERE ARE THREE WAYS IN
SUBCONTRACTORS RECEIVES WHICH PAYMENTS ARE HANDLED:

1 - IN BATCHES - WHERE ALL PAYMENTS ARE MADE ONLY AFTER ALL
LIEN WAIVER NOTIFICATION \ PARTICIPANTS HAVE ENTERED THEIR LIEN WAIVER

2 - IN DAILY BATCHES - ALL LIENS ARE PROCESSED DAILY WITHOUT A DELAY
SETTING IN BECAUSE SOMEONE DIDN'T SEND IN THEIR LIEN WAIVERS

3 - INDIVIDUALLY — PAYMENTS TO CONTRACTORS CAN BE MADE ONE
SUBCONTRACTOR AT A TIME WITH PAYMENTS BEING ISSUED AS AND WHEN
LIEN WAIVERS ARE RECEIVED FROM THEM

DID THE
SUBCONTRACTOR
SPECIFY A FINAL PAYMENT
IN PAYMENT
DETAILS?

YES—DLSUBCONTRACTORS FILL IN AND SIGN FINAL LIEN WAIVER

IF THE CUSTOMER CONFIGURATION SETTINGS
SPECIFY THAT PAYMENTS BE MADE AS SOON AS THE

LIEN WAIVERS ARE [N, WE WILL NEED TO ISSUE A
NO NOTIFICATION TO THE LOAN OFFICER HERE TO GET
+ THE FUNS DISPERSED

SUBCONTRACTORS FILL IN AND SIGN
PARTIAL LIEN WAIVER 44 SYSTEM RECEIVES AND HOLDS LIEN WAIVERJ

OPTIONAL: NOTIFY GC, BANK/LOAN OFFICER, AND BORROWER
THAT SUBCONTRACTOR HAS ISSUED LIEN WAIVER

NOTIFICATION N23 LIEN WAIVERS HAVE BEEN RECEIVED FROM
SUBCONTRACTOR

SYSTEM CHECKS TO SEE IF ALL LIEN WAIVERS ARE IN ONCE A DAY

NOTIFY SUBCONTRACTORS: SEND AUTOMATIC
REMINDERS TO SUBCONTRACTORS WHO HAVEN'T
NO—» ISSUED LIEN WAIVERS, ONCE EVERY DAY -

ARE ALL LIEN WAIVERS IN?

NOTIFICATION N21: REMINDER TO ISSUE LIEN WAIVERS

Q,
YES v

CALCULATE PAYMENT:
FOR PARTIAL LIEN WAIVERS, HOLD BACK BASED ON RETENTION PERCENTAGE.
FOR FINAL LIEN WAIVER, INCLUDE HOLDBACK AMOUNT IN THE FINAL PAYMENT.
FOR OWNER PARTICIPANTS, DO NOT HOLDBACK

y

NOTIFY GC, BANK/LOAN OFFICER, AND BORROWER THAT ALL LIEN WAIVERS ARE IN

NOTIFICATION N22: ALL LIEN WAIVERS HAVE BEEN RECEIVED

|

1 BANK/LOAN OFFICER AND BORROWER RECEIVE NOTIFICATION WITH PAYMENT DETAILS

|

BANK/LOAN OFFICER AND BORROWER CONFIRM LIEN
< WAIVERS, PAYMENT AUTHORIZATIONS, AND PAYMENT
DETAILS ARE CONSISTENT AND COMPLETE

DISPERSE FUNDS TO ACH
SERVICE

GENERATE THE ACH FILE AND TRANSFER THE FILE TO THE ACH SERVICE

OPTIONAL: THE CONFIGURATION SETTING CAN SPECIFY THAT THE
PAYMENTS BE DISPERSED DIRECTLY FROM THE BANK

FIG. 151
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NOTIFY PARTICIPANTS ABOUT LIEN WAIVER

NOTIFY SUBCONTRACTORS TO ISSUE LIEN WAIVERS

NOTIFICATION N20 ISSUE LIEN WAIVER
I

I THE HANDLING OF PAYMENTS IS CONFIGURABLE. THERE ARE THREE WAYS IN

WHICH PAYMENTS ARE HANDLED:
SUBCONTRACTORS RECEIVES 1 - IN BATCHES - WHERE ALL PAYMENTS ARE MADE ONLY AFTER ALL
LIEN WAIVER NOTIFICATION \ PARTICIPANTS HAVE ENTERED THEIR LIEN WAIVER

2~ IN DAILY BATCHES - ALL LIENS ARE PROCESSED DAILY WITHOUT A DELAY

SETTING IN BECAUSE SOMEONE DIDN'T SEND IN THEIR LIEN WAIVERS

3 - INDIVIDUALLY — PAYMENTS TO CONTRACTORS CAN BE MADE ONE
SUBCONTRACTOR AT A TIME WITH PAYMENTS BEING ISSUED AS AND WHEN
LIEN WAIVERS ARE RECEIVED FROM THEM

YES—-)I SUBCONTRACTORS FiLL IN AND SIGN FINAL LIEN WAIVER

DID THE
SUBCONTRACTOR
SPECIFY A FINAL PAYMENT
IN PAYMENT
DETAILS?

IF THE CUSTOMER CONFIGURATION SETTINGS
SPECIFY THAT PAYMENTS BE MADE AS SOON AS THE

LIEN WAIVERS ARE IN, WE WiLL NEED TO ISSUE A
/ NOTIFICATION TO THE LOAN OFFICER HERE TO GET

NO

THE FUNS DISPERSED

A

SUBCONTRACTORS FILL IN AND SIGN
PARTIAL LIEN WAIVER ————){ SYSTEM RECEIVES AND HOLDS LIEN WAIVER

OPTIONAL: NOTIFY GC, BANK/LOAN OFFICER, AND BORROWER
THAT SUBCONTRACTOR HAS ISSUED LIEN WAIVER

NOTIFICATION N23 LIEN WAIVERS HAVE BEEN RECEIVED FROM
SUBCONTRACTOR

|

SYSTEM CHECKS TO SEE IF ALL LIEN WAIVERS ARE IN ONCE A DAY

NOTIFY SUBCONTRACTORS: SEND AUTOMATIC
REMINDERS TO SUBCONTRACTORS WHO HAVEN'T
NO-I» ISSUED LIEN WAIVERS, ONCE EVERY DAY l—

ARE ALL LIEN WAIVERS IN?

NOTIFICATION N21: REMINDER TO ISSUE LIEN WAIVERS

L 4
CALCULATE PAYMENT:
FOR PARTIAL LIEN WAIVERS, HOLD BACK BASED ON RETENTION PERCENTAGE.
FOR FINAL LIEN WAIVER, INCLUDE HOLDBACK AMOUNT IN THE FINAL PAYMENT.
FOR OWNER PARTICIPANTS, DO NOT HOLDBACK

v

NOTIFY GC, BANK/LOAN OFFICER, AND BORROWER THAT ALL LIEN WAIVERS ARE IN

NOTIFICATION N22: ALL LIEN WAIVERS HAVE BEEN RECEIVED

v

BANK/LOAN OFFICER AND BORROWER RECEIVE NOTIFICATION WITH PAYMENT DETAILS

v

BANK/LOAN OFFICER AND BORROWER CONFIRM LIEN
WAIVERS, PAYMENT AUTHORIZATIONS, AND PAYMENT
DETAILS ARE CONSISTENT AND COMPLETE

DISPERSE FUNDS TO ACH L
SERVICE

GENERATE THE ACH FILE AND TRANSFER THE FILE TO THE ACH SERVICE

OPTIONAL: THE CONFIGURATION SETTING CAN SPECIFY THAT THE
PAYMENTS BE DISPERSED DIRECTLY FROM THE BANK

FIG. 152
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NOTIFY ACH SERVICE TO DISPERSE FUNDS

NOTIFICATION N24: DISPERSE FUNDS

v

ACH SERVICE CONFIRMS SUCCESSFUL TRANSFER OF

FUNDS
NOTIFY PARTICIPATING SUBCONTRACTORS
A THAT PAYMENTS HAVE BEEN MADE AND LIEN
SYSTEM RELEASES LIEN WAIVERS FROM ELECTRONIC ) WAIVER RELEASED
HOLDING BIN
NOTIFICATION N26: PAYMENTS HAVE BEEN
l RELEASED
NOTIFY GC, BANK, AND BORROWER THAT FUNDS HAVE
BEEN TRANSFERRED AND LIEN WAIVERS RELEASED
END

NOTIFICATION N25: FUNDS DISPERSED TO PARTICIPANT

|

GC/LOAN OFFICER/TITLE COMPANY RECEIVES
NOTIFICATION THAT PAYMENTS HAVE BEEN MADE AND
LIEN WAIVERS RELEASED.

Y

LOAN OFFICER CHECKS AND SPECIFIES IF THIS IS THE
FINAL DRAW AND ALL PAYMENT ARE MADE

WAIT UNTIL NEXT DRAW

S THIS THE FINAL DRAW? REQUEST DATE ARRIVES

CYCLE BACK TO THE
YES BEGINNING AND WAIT FOR
v THE NEXT ORAW CYCLE

LOAN OFFICER CLOSES PROJECT

v

NOTIFY GC, BANK, BORROWER, TITLE COMPANY, AND ALL
SUBCONTRACTORS THAT THE PROJECT HAS BEEN
CLOSED

NOTIFICATION N27: PROJECT CLOSED

!

[ SYSTEM INACTIVATES THE PROJECT

FIG. 153
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1 CONSTRUCTION PAYMENT PROCESS

INPUTS

1.1 MAINTAIN PROJECT
PAYMENT PLAN

1.2 MAINTAIN ORGANIZATION INFORMATION

1.3 ADMINISTER DRAW

1.4 MONITOR PROJECT

OUTPUTS

FIG. 154

1.1 MAINTAIN PROJECT PAYMENT PROCESS

INPUTS

- Project Description, Location And
Approvals

- Loan Approval (If Applicable)

- Roster Of Winning Bidders

- Project Plan And Schedule

- Number Of Draws

- Participating Organizaions For
Project Roles

- Participating Organizaion's
Contacs

- Budgets

- Budget Revisions

- Final Inspection Report

- Certificate Of Ocaupancy

- Owner's Sgnoff

1.1.1 OPEN PROJECT

- Active Project
- Draw Schedule

- Project Roster And Contact

1.1.2 CREATE DRAW SCHEDULE

- Notifcation Of Project Role

- Notiteation Of Change Order

1.1.3 IDENTIFY & ASSIGN

PROJECT ROLES

- Notification Of Change Order

- Inactive Project

1.1.4 ENTER BUDGETS

1.1.5 UPDATE DETAILS

Project Roles
Budget (Change Order)
Draw Schedule

1.1.4 CLOSE PROJECT

OUTPUTS

Informaton
Assignment
Creation

Authorization

FIG. 155
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1.1.1 OPEN PROJECT

INPUTS OUTPUTS
- Project Description, Location And
e e Aol 1.1.1.1 ENTER PROJECT DETALLS
- Project Plan And Schedule - Location
- Value
- FEMA Information
-Ete.
1.1.1.2 ENTER LOAN DETAILS
- Amount
- Maturity
-Fees
- Etc.
FIG. 156
1.1.2 CREATE DRAW SCHEDULE
INPUTS OUTPUTS
- Prgect Plan And Schedule - Automated Draw Schedule Or
- Number Of Draws 1.1.2.1 ENTER ESTIMATED PROJECT START Manal Draw Schedide

AND COMPLETION DATES

1.1.2.2 ENTER NUMBER OF DRAWS TO BE
SCHEDULED

1.1.2.3 REVIEW PROPOSED DRAW SCHEDULE

1.1.2.4 ACCEPT OF REJECT PROPOSED
DRAW SCHEDULE

FIG. 157
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1.1.3 IDENTIFY AND ASSIGN PROJECT ROLES

1.1.4.2 ENTER PROJECT BUDGET
FOR PARTICIPATING
ORGANIZATION

INPUTS FOREACH PROJECT ROLE, OUTPUTS
- Roster Of Wining Bidders PERFORM THE FOLLOWING: - Preject Roster And Contact
- Prgect Plan And Schedule Informaton
- Participating Organizaions For - Nofification Of Project Role
;;qn';ct i:oleso o 1.1.3.1 LOOKUP PARTICIPATING Assignment
- Ny nzaion's
Coma"; g Ur ORGANIZATION
IF ORGANIZATION NOT FOUND,
PROCEED TO ADD ORGANIZATION,
OTHERWISE PERFORM THE FOLLOWING:
1.1.3.2 ASSIGN ORGANIZATION TO
PROJECT ROLE
1.1.3.3 IDENTIFY INDIVIDUAL
PARTICIPANTS FROM EACH
ORGANIZATION
FIG. 158
1.1.4 ENTER BUDGETS
INPUTS OUTPUTS
- Prq'gqt Han And S(_:tgdule - Active Project
- Parichaing Organizalor's 1.1.4.1 ASSIGN CATEGORY OF
- Budgets WORK TO PARTICIPATING
ORGANIZATION

FIG. 159
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1.1.5 UPDATE DETAILS
INPUTS IF UPDATE INCLUDES IF UPDATE DOES OUTPUTS
- Project Description, LocationAnd | CHANGE TO BUDGET AMOUNT, NOT INCLUDE - Notifcation Of Change Order
Approvals PERFORM THE FOLLOWING: CHANGE TO Creation
- Loan Approval (If Applicable) BUDGET AMOUNT, | - Notifcation Of Change Order
- Project Plan And Schedule PERFORM THE ! (A:\#horizgi-(;\
- Number OFf D - Charge rs
_P:,Tﬁp;ﬁng g,g;mm For 1.1.5.1 CREATE CHANGE FOLLOWING: |- pocey Budet
Project Roles ORDER - Revised Draw Schedule
- Partidpating Organizaion’s - Revised Project Participant Roster
Contack
- Budget Revisions 1.1.5.2 REVIEW CHANGE
- Ch: Crder R ts A
- Pr;égteDetai! ’Re?nzﬁs ORDER
1.1.5.3 RESOLVE
CHANGE ORDER ISSUES
1.1.5.4 AUTHORIZE CHANGE
ORDER '
1.1.5.5 UPDATE PROJECT PLAN DETAILS
FIG. 160
1.1.6 CLOSE PROJECT
INPUTS OUTPUTS
- Project Description, Location And - Inactive Project
Approvals - Project Summary
- Loan Approval (If Applicable) > Key Project Statistics
. §mn;? Plan ﬁ/(\)nd Rs;chidule 1.1.6.1 CONFIRM THAT PROJECT > ;téxalt\/;ﬂtzdget
-Fi ction > et Hs!
- Cerﬁfgtze of Oemg:my IS COMPLETE > L'engWaiver gstory
- Ovwmer's Sgnoff

1.1.6.2 CLOSE PROJECT

FIG. 161
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1.2 MAINTAIN ORGANIZATION INFORMATION

INPUTS

- Orgarization Name And Address

- Initial Contact Name And Contact
Informaton

- Orgarization Tax Inforvation

- Organization Banking Information

- Additional Organization Contact
NamesAnd Contact Informafon

1.2.1 ADD ORGANIZATION

1.2.2 ENTER ORGANIZATION DETAILS

1.2.3 MAINTAIN ORGANIZATION DETAILS

OUTPUTS

- Oranization Profle
- Organization Able To Parficipate In
Payment Process

FIG. 162

1.2.1 ADD ORGANIZATION

INPUTS

- Organizaion Name And Address

- Initial Contact Name And Contact
Informafion

- Project (Opfional)

1.2.1.1 ENTER ORGANIZATION NAME AND
ADDRESS

1.2.1.2 ENTER INITIAL CONTACTS NAME AND
CONTACT INFORMATION

IF ORGANIZATION BEING
ADDED DURING IDENTIFY &
ASSIGN PROJECT ROLES,
PERFORM THE FOLLOWING:

1.2.1.3 ASSIGN ORGANIZATION TO PROJECT
ROLE

OUTPUTS

- Nofification To Organization’s Inifal
Contact To Findize Organization
Addition To Systern

FIG. 163
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1.2.2 ENTER ORGANIZATION DETAILS

INPUTS IF ORGANIZATION ISBEING  IF ORGANIZATION IS OUTPUTS
- Notifcafion To Organization’s Iniéal NOTIFIED OF ROLE ON NOT BEING NOTIFIED | . orgarization Able To Participate In
Contact To Findize Organization PROJECT, PERFORM THE OF ROLE ON PROJECT,

Payment Process
Addition To System FOLLOWING: PERFORM THE
- Orgarization Name And Address FOLLOWING:
- Initial Contact Name And Contact 1.2.2.1 CONFIRM '
g‘ft’m}a‘l?" ) PROJECT ROLE
- Orgarization Tax Information

- Additional Organization Contact
Names And Contact Informaton 1.2.2.2 REVIEW AND REVISE ORGANIZATION
NAME AND ADDRESS

1.2.2.3 REVIEW AND REVISE INITIAL CONTACT'S
NAME AND CONTACT INFORMATION

1.2.2.4 ENTER ORGANIZATION'S TAX AND
BANK DETAILS

1.2.2.5 ENTER ADDITIONAL CONTACTS AND
THEIR CONTACT INFORMATION

1.2.2.6 VERIFY ORGANIZATION
FIG. 164
1.2.3 MAINTAIN ORGANIZATION DETAILS
INPUTS OUTPUTS

- Orgarization Name And Address WHEN ORGANIZATION INFORMATION - Orgarnization Name And Address
- Initial Contact Name And Contact CHANGES OR NEW CONTACTS ARE - Initial Contact Name And Contact

Informaion ) IDENTIFIED, PERFORM THE FOLLOWING: Information .
- Orgarization Tax Information - Organization Tax Information
- Organization Banking Information - Organization Banking Information
- Additional Organization Contact - Additional Organization Contact

Names And Contact Informafon Names And Contact Information

1.2.3.1 UPDATE ORGANIZATION
INFORMATION AND DETAILS

1.2.3.2 UPDATE ORGANIZATION CONTACT'S
INFORMATION

1.2.3.3 ENTER ADDITIONAL CONTACTS AND
THEIR CONTACT INFORMATION

FIG. 165
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1.3 ADMINISTER DRAW
INPUTS OUTPUTS
- Draw Schedul - GCs Swom Statement
- Inr\?;vce & Sup:orﬁng 1.3.1 DECLARE DRAW - lns:ection Repon'(rz)rﬁmaf)
Documentation - Payments To Participating

- Payment History Orgarizations

- Inspection Reports 1.3.2 ENTER INVOICE DETAILS - Lien Waivers From Orgarizations
- Revised Budget Participating In Draw

1.3.3 GENERATE SWORN STATEMENT
1.3.4 REQUEST INSPECTION
1.3.5 EXECUTE INSPECTION
1.36 AUTHORIZE | [1.3.7 ENTER & STAGE
DRAW LIEN WAIVERS
1.3.8 EXECUTE SIMULTANEQUS PAYMENT /
LEIN WAIVER RELEASE
FIG. 166
1.3.1 DECLARE DRAW
INPUTS OUTPUTS
- Draw Schedule - Notification ToParticipating
- Notificaton From System To Inifate Organizatons Of Draw

Draw {f Autbmatic Draw Schedule
Was Accepted During Create Draw 1.3.1.1 IDENTIFY ORGANIZATIONS
Stheduie Step Of Manizn Project PARTICIPATING IN THE DRAW

ayment Plan Process)

1.3.1.2 ANNOUNCE DRAW

FIG. 167
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1.3.2.2 FINALIZE INVOICE

1.3.2.3 FORWARD SUPPORTING
DOCUMENTATION
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1.3.2 ENTER INVOICE DETAILS
INPUTS OUTPUTS
- Notiﬁw_ﬁon To Partidpating - Noﬁﬁmﬁfm of (;unpletion of
s S 1.3.2.1 ENTER INVOICE DETAILS e e
Documentation Documentation
- Budget History
- Payment History

FIG. 168

1.3.3 GENERATE SWORN STATEMENT

INPUTS

- Notification Of Campletion Of
Blectronic Invoice Entry

- Paper Invaice & Supporting
Docurrentation

FOR EACH ELECTRONIC INVOICE,
PERFORM THE FOLLOWING:

1.3.3.1 REVIEW INVOICE

1.3.3.2 RESOLVE INVOICE ISSUES

1.3.3.3 AUTHORIZE INVOICE

ONCE ALL ELECTRONIC INVOICES ARE
AUTHORIZED, PERFORM THE FOLLOWING:

1.3.3.4 SIGN AND TRANSMIT
SWORN STATEMENT

OUTPUTS
-GC's Swom Statement

FIG. 169




U.S. Patent May 10, 2016 Sheet 155 of 159 US 9,336,542 B2

1.3.4 REQUEST INSPECTION

INPUTS OUTPUTS
-GC's Swom Statement - Notification To Perform Inspection
- Inveice & Supporting 1.3.4.1 DETERMINE IF INSPECTION
Documentation IS DESIRED

IF AN INSPECTION IS NOT DESIRED, SKIP THE
REMAINDER OF THIS STEP AND THE EXECUTE
INSPECTION STEP AND PROCEED DIRECTLY TO
THE AUTHORIZE DRAW STEP,
OTHERWISE, PERFORM THE FOLLOWING:

1.3.4.2 SELECT INSPECTOR

1.3.4.3 INITIATE INSPECTION

FIG. 170

1.3.5 EXECUTE INSPECTION

INPUTS OuTPUTS

- Notification To Perform Inspecton - Notifcation Of Ingpection

- GC's Swom Statement Comgpletion

- Invaices And S i -1 ion Report
Docirenion 1.3.5.1 CONFORM SCOPE OF ropesion fepo

- Payment History INSPECTION

- Previous inspection Reports

- Chqrge Orders

- Revised Budgets UPON COMPLETION OF THE INSPECTION,

PERFORM THE FOLLOWING:

1.3.5.2 ENTER INSPECTION RESULTS

1.3.56.3 FORWARD SUPPORTING
DOCUMENTATION

FIG. 171
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1.3.6 AUTHORIZE DRAW
INPUTS 1.36.1 REVIEW RELEVANT OUTRUTS
- GC's Swom Stat t - Notification Of Draw Authorizati
lnvoice & Supporting MATERIAL / INFORMATION Notication To Eter Len Waiver
Documentation
- Notificaion Of ingpection
Completios

e Report I Requested) 1.36.2 PERFORM DUE DILIGENCE
- Budget AND FOLLOW-UP
- Payment History
- Lien Waiver History IF, AND ONLY IF, FINAL DRAW,

PERFORM THE FOLLOWING:

1.3.6.3 RELEASE HOLDBACKS
FOR ALL DRAWS,
PERFORM THE FOLLOWING:
1.3.6.4 SIGN AND TRANSMIT DRAW
AUTORIZATION
IF, AND ONLY IF, FINAL DRAW, PROCEED TO
THE CLOSE PROJECT STEP OF THE MAINTAIN
PROJECT PAYMENT PLAN PROCESS
FIG. 172
1.3.7 ENTER & STAGE LIEN WAIVER
INPUTS OUTPUTS

- Notification To Enter Lien Waiver GIE/AECI\JHD(I)?istwuZ_f.\EgSF%A&J I'(r:I!iPEAg lO'\lLfcl)UVIAN G: - Lien Waivers From Orgarizations

Participating tn Drav
- Notiication Of Signed And Slaged
Lien Waivers

1.3.7.1 ENTER LIEN WAIVER

1.3.7.2 SIGN LIEN WAIVER

1.3.7.3 STAGE LIEN WAIVER

1.3.7.4 NOTIFY APPROPRIATE
ORGANIZATIONS OF LIEN
WAIVER COMPLETION

FIG. 173



U.S. Patent

May 10, 2016

Sheet 157 of 159

US 9,336,542 B2

1.3.8 EXECUTE SIMULTANEOUS PAYMENT

/ LIEN WAIVER RELEASE
INPUTS 1.3.8.1 CONFIRM DRAW AUTHORIZATION OUTPUTS
Nottaton Of S o S " AND STAGED LIEN WAIVER et A Lon Waher elease
Lien Waivers - Payments To Participating
Orgarizations
- Lien Waivers i izat
1.3.82 GENERATE ACH TRANSACTIONS | | Roceians pamans o
13.8.3 TRANSMIT ACH REQUEST
1.3.8.4 CONFIRM TRANSFER OF FUNDS
1.3.8.5 RELEASE LIEN WAIVERS
1.3.8.6 NOTIFY PARTICIPATING
ORGANIZATIONS OF PAYMENT
AND LIEN WAIVER RELEASE
FIG. 174
1.4 MONITOR PROJECT
INPUTS OUTPUTS

1.4.1 REVIEW ONLINE INFORMATION

1.4.2 GENERATE / REVIEW REPORTS

FIG. 175
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1.4.1 REVIEW ONLINE INFORMATION

INPUTS OUTPUTS

14.1.1 ACCESS PROJECT STATUS SCREENS

1.4.1.2 REVIEW REAL TIME PROJECT STATUS

FIG. 176
1.4.2 GENERATE / REVIEW REPORTS
INPUTS OUTPUTS
1.4.2.1 SELECT REPORTS FOR
PRINTING AND PRINT
1422 REVIEW REPORTS

FIG. 177
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PROCESS NOT INCLUDED

INPUTS OUTPUTS

PROVIDE CUSTOMER SUPPORT

SYSTEM ADMINISTRATION

MAINTAIN ACTIVITY HISTORY
FOR PARTICIPANTS

FIG. 178
GLOSSARY OF PROJECT ROLES

INPUTS OUTPUTS

- OWNER

- GENERAL CONTRACTOR
-LENDER

- TITLE COMPANY

- ARCHITECT

- INSPECTOR

- SUBCONTRACTOR

- MATERIAL SUPPLIER

FIG. 179
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1
CONSTRUCTION PAYMENT MANAGEMENT
SYSTEM AND METHOD WITH AUTOMATIC
NOTIFICATION WORKFLOW FEATURES

RELATED APPLICATIONS

The present patent application is a continuation of co-
pending U.S. patent application Ser. No. 12/793,738 filed
Jun. 4, 2010, which is a continuation of U.S. patent applica-
tion Ser. No. 11/973,852 filed Oct. 10, 2007, which is a
continuation of U.S. patent application Ser. No. 11/827,389
filed on Jul. 11, 2007, which is a continuation of U.S. patent
application Ser. No. 11/484,786 filed Jul. 11, 2006, which is
a continuation of U.S. patent application Ser. No. 11/032,699
filed on Jan. 10, 2005, which claims priority to U.S. Provi-
sional Patent Application Ser. No. 60/583,782 filed Jun. 29,
2004, the entire contents of which are all herein incorporated
by reference.

BACKGROUND OF THE INVENTION

Residential and commercial construction projects require
several organizations to communicate with one another in
order to distribute payments. A conventional construction
payment management process begins with a verbal notifica-
tion that a draw from the construction loan or the property
owner’s account will take place. The general contractor (GC)
of the construction project notifies subcontractors (or any
other person, firm, or corporation engaged by the GC, such as
material suppliers) of the draw by telephone, fax, or at a
meeting. The subcontractors prepare invoices and send them
to the GC by mail, fax, hand delivery, or at a meeting with the
GC. The GC and the subcontractors often must negotiate the
final invoice dollar amount by telephone or at meetings. The
GC confirms the invoices, enters the details into a GC project
accounting system, and prepares its own invoice.

Once the invoices are complete, the GC also manually
prepares a sworn statement. In the sworn statement, the GC
confirms that the subcontractors engaged by the GC have
performed particular services in the construction or repair of
the property. In the sworn statement, the GC also confirms the
dollar amount entitled to each subcontractor.

The GC forwards the executed sworn statement to the title
company and the construction loan lender and/or the property
owner. The lender, the property owner, or the title company
notifies an inspector that an inspection of the property must be
performed and sends the sworn statement to the inspector.
The inspector assembles the previous inspection reports for
the property. The inspector performs the new inspection and
manually prepares an inspection report. The inspector distrib-
utes the inspection report to the lender, the property owner,
and/or the title company by fax, mail, or hand delivery.

The lender, the property owner, and/or the title company
receives the sworn statement and the inspection report by
mail, fax, hand delivery, or at a meeting with the GC and/or
the inspector. The lender, the property owner, and/or the title
company must retrieve the previous draw and project docu-
mentation. The lender, the property owner, and/or the title
company often must negotiate the payment amounts and
project details with the GC by telephone, fax, or at a meeting.
The lender, the property owner, and/or the title company
approves the sworn statement and communicates the
approval by telephone, fax, or at a meeting. The lender or the
property owner then approves the disbursement of the dollar
amount specified in the sworn statement.

The construction loan lender or the property owner’s bank
generally transfers the funds necessary to pay all of the sub-
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contractors to an escrow account. Often the title company
then disburses the funds from the escrow account to the GC.
The GC and/or the title company prepares checks for the
subcontractors. At this time, the subcontractors generally
complete lien waivers for the previous draw of funds from the
construction loan or for the work completed during the pre-
vious month. As a result, the lien waivers for the current draw
or the current month are not actually released until a subse-
quent draw is made from the construction loan or until the
next month. In addition, subcontractors may have their own
subcontractors that they must pay after receiving payment
from the GC.

The conventional construction payment process can take
90 days or longer from the date of the verbal draw notification
to the date the subcontractors actually receive payment. The
conventional construction payment process generally
involves unreliable verbal notification of events upon which
movement of the process is contingent. For example, if one
subcontractor is unavailable to prepare an invoice or submit a
lien waiver, the payment process for all of the other subcon-
tractors can be delayed.

The conventional construction payment process also
involves enormous amounts of data entry. For example, for a
single large construction project, a GC often must enter hun-
dreds of invoices into its accounting system each month.
Also, a GC must gather hundreds of lien waivers each month.
In addition, a GC must prepare, approve, sign, and distribute
hundreds of checks to subcontractors each month. Further, a
GC must store all of the paper documents collected during
each draw process. The timing of the draw notifications, the
approvals, and the exchanges of lien waivers for payment
requires hundreds of faxes, phone calls, and meetings each
month.

SUMMARY OF THE INVENTION

In one embodiment, the invention provides a construction
payment management system including an application
server. The application server has a processor and a memory
storing instructions. The memory also stores a plurality of
notification workflows. Each notification workflow defines a
sequence of automatic electronic notifications that are trans-
mitted from the application server to one or more participants
in a construction project in response to one or more predeter-
mined events. When the instructions are executed by the
processor, the application server receives an input relating to
the construction project from a first participant and access one
of the plurality of stored notification workflows based on the
information received from the first participant. The applica-
tion server then identifies, based on the accessed notification
workflow, a second participant associated with the construc-
tion project to receive a first notification. The application
server automatically transmits the first notification to the
second participant. The first notification includes a textual
description of the input received from the first participant, a
textual description of an action to be performed by the second
participant as a next step in the accessed notification work-
flow, and a selectable link to an electronic form. The applica-
tion server receives a response to the first notification fromthe
second participant through the electronic form. The applica-
tion automatically processes the content of the response from
the second participant and automatically transmits a second
notification to a third participant based on the accessed noti-
fication workflow.

Inanother embodiment, the invention provides a method of
managing a construction project payment process. An input is
received from a first participant and one of a plurality of
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stored notification workflows is accessed from a memory
based on the information received from the first participant.
Each stored notification workflow defines a sequence of auto-
matic electronic notifications that are transmitted from the
application server to one or more participants in the construc-
tion project in response to one or more predetermined events.
Based on the accessed notification workflow, a second par-
ticipant is identified and a first notification is automatically
transmitted to the second participant. A response to the first
notification is received from the second participant through
an electronic form. The content of the response is automati-
cally processed and a second notification is transmitted to a
third participant based on the accessed notification workflow.

In another embodiment, the invention provides a com-
puter-implemented method of reconciling a primary budget
for a construction project. One embodiment of the invention
includes generating a primary budget for the construction
projectand assigning a first primary budget line item from the
primary budget to a participant. A secondary budget is then
generated for the primary budget line item. Before adminis-
tering a draw that includes a payment to the participant, the
computer-implemented method ensures that the total sum of
the budget amounts in the secondary budget is consistent with
the budget amount for the primary budget line item. In some
embodiments, the secondary budget is consistent when the
total sum of the budget amounts is less than the primary
budget line item. In some embodiments, the secondary budget
is consistent when the total sum of the budget amounts is
equal to the primary budget line item.

In another embodiment, the invention provides a construc-
tion payment management system comprising a processor
and a computer readable memory. The computer readable
memory stores instructions that, when executed by the pro-
cessor, cause the construction payment management system
to generate a primary budget, assign a primary budget line
item to a participant, generate a secondary budget corre-
sponding to the assigned primary budget line item, and
administers a draw to the participant only when the total sum
of the budget amounts of the secondary budget line items is
consistent with the budget amount of the primary budget line
item.

In some embodiments, participants are only able to submit
invoices requesting payment when the secondary budget for
an assigned line item is consistent with the primary budget
line item. In some embodiments, if a participant has been
assigned multiple primary budget line items, the participant is
only able to submit invoices requesting payment when the
secondary budgets for all assigned primary budget line items
are consistent with the respective primary budget line items.

Other aspects of the invention will become apparent by
consideration of the detailed description and the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a schematic illustration of a construction payment
management system according to one embodiment of the
invention.

FIG. 2 is a schematic illustration of construction payment
management processes that can be performed using the sys-
tem of FIG. 1.

FIG. 3 is a schematic illustration of a manage project
process.

FIG. 4 is a schematic illustration of a manage organization
process.

FIG. 5 is aschematic illustration of a manage draw process.
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FIG. 6 is a schematic illustration of a manage change order
process.

FIG. 7 is a schematic illustration of manage system envi-
ronment tasks.

FIG. 8 is a schematic illustration of a create organization
process.

FIG. 9 is an illustration of a create organization form.

FIG. 10 is an illustration of an update user system notifi-
cation.

FIG. 11 is an illustration of a system notification.

FIG. 12 is an illustration of an edit organization form.

FIG. 13 is an illustration of an activate organization noti-
fication.

FIG. 14 is an illustration of an activate organization form.

FIG. 15 is an illustration of an organization activated noti-
fication.

FIG. 16 is an illustration of an organization deactivation
notification.

FIG. 17 is a schematic illustration of a maintain organiza-
tion process.

FIG. 18 is an illustration of a view organization screen.

FIG. 19 is an illustration of a browse organization screen.

FIG. 20 is an illustration of an edit organization form.

FIG. 21 is an illustration of an organization profile updated
notification.

FIG. 22 is a schematic illustration of a create user process.

FIG. 23 is an illustration of a create user form.

FIG. 24 is an illustration of an update user profile notifica-
tion.

FIG. 25 is a schematic illustration of a maintain user pro-
cess.

FIG. 26 is an illustration of a view user screen.

FIG. 27 is an illustration of a browse users screen.

FIG. 28 is an illustration of an edit user form.

FIG. 29 is an illustration of a user profile updated notifica-
tion.

FIG. 30 is a schematic illustration of a create project pro-
cess.

FIGS. 31 and 32 are illustrations of a create project form.

FIG. 33 is an illustration of a project created notification.

FIG. 34 is an illustration of a project user access screen.

FIG. 35 is an illustration of a project responsibilities noti-
fication.

FIG. 36 is a schematic illustration of a maintain budget
process.

FIG. 37 is an illustration of an enter top level budget form.

FIG. 38 is an illustration of an enter draw dates form.

FIG. 39 is an illustration of an invoice code setup form.

FIG. 40 is an illustration of an assign invoice codes form.

FIG. 41 is an illustration of an accept project notification.

FIG. 42 is an illustration of an accept project form.

FIG. 43 is an illustration of a project declined notification.

FIG. 44 is an illustration of a project accepted notification.

FIG. 45 is an illustration of a project home page.

FIG. 46 is an illustration of an add users notification.

FIG. 47 is an illustration of a project user access form.

FIG. 48 is an illustration of a project responsibilities noti-
fication.

FIG. 49 is an illustration of a project budget view screen.

FIG. 50 is an illustration of an enter budget form.

FIG. 51 is a schematic illustration of a terminate budget
item process.

FIG. 52 is an illustration of an enter top level budget form.

FIG. 53 is an illustration of a terminate budget screen.

FIG. 54 is a schematic illustration of a draw process.

FIG. 55 is an illustration of a create scheduled draw noti-
fication.
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FIG. 56 is an illustration of an initiate draw form.

FIG. 57 is an illustration of an enter invoice notification.

FIG. 58 is an illustration of an enter invoice form.

FIG. 59 is an illustration of a sign invoice notification.

FIG. 60 is an illustration of a sign invoice form.

FIG. 61 is an illustration of an invoice details updated
notification.

FIG. 62 is an illustration of a view pending draw request
screen.

FIG. 63 is an illustration of an invoice details rejected
notification.

FIG. 64 is an illustration of an invoice not included in the
draw notification.

FIG. 65 is an illustration of an automatically-generated
invoice form.

FIG. 66 is an illustration of a sworn statement form.

FIG. 67 is an illustration of a make funds available notifi-
cation.

FIG. 68 is an illustration of a view draw request screen.

FIG. 69 is an illustration of a sign lien waiver notification.

FIG. 70 is an illustration of a lien waiver form.

FIG. 71 is an illustration of a lien waiver signed notifica-
tion.

FIG. 72 is an illustration of a view draw request screen.

FIG. 73 is an illustration of an all lien waivers signed
notification.

FIG. 74 is an illustration of a view draw request form.

FIG. 75 is an illustration of a payment disbursed notifica-
tion.

FIG. 76 is a schematic illustration of maintain system
screens tasks.

FIG. 77 is an illustration of a maintain phase codes form.

FIG. 78 is an illustration of an administration user login
screen.

FIG.

FIG.
form.

FIG.
form.

FIG.

FIG.
form.

FIG. 84 is an illustration of an add/edit user role form.

FIG. 85 is a schematic illustration of perform inspections
processes and related tasks.

FIG. 86 is an illustration of a prepare to conduct inspection
notification.

FIG. 87 is an illustration of an inspection required notifi-
cation.

FIG. 88 is an illustration of an inspection required screen.

FIG. 89 is an illustration of an enter inspection report
notification.

FIG. 90 is an illustration of an enter inspection report form.

FIG. 91 is an illustration of an inspection report form
screen.

FIG. 92 is an illustration of an inspection report failed
notification.

FIG. 93 is an illustration of a view previous inspections
screen.

FIG. 94 is a schematic illustration of an approve draw
request process.

FIG. 95 is an illustration of an Authorize Draw Request
One form.

FIG. 96 is an illustration of an Authorize Draw Request
One declined notification.

FIG. 97 is an illustration of an inspection confirmed noti-
fication.

79 is an illustration of an add/edit picklist form.
80 is an illustration of an add/edit organization role

81 is an illustration of a default/configure settings

82 is an illustration of an edit notification form.
83 is an illustration of a default/configure process
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FIG. 98 is an illustration of a payment details modified
notification.

FIG. 99 is an illustration of an inspection authorized noti-
fication.

FIG. 100 is an illustration of an Authorize Draw Request
Two notification.

FIG. 101 is an illustration of an Authorize Draw Request
Two form.

FIG. 102 is an illustration of an Authorize Draw Request
Two declined notification.

FIG. 103 is an illustration of an Authorize Draw Request
Two approved notification.

FIG. 104 is an illustration of an issue lien waiver notifica-
tion.

FIG. 105 is a schematic illustration of a change request
process.

FIG. 106 is an illustration of a change request form.

FIG. 107 is an illustration of a change request issued noti-
fication.

FIG. 108 is an illustration of an authorize change request
notification.

FIG. 109 is a schematic illustration of a process change
request process.

FIG. 110 is an illustration of a view pending change request
screen.

FIG. 111 is an illustration of an authorize change request
form.

FIG. 112 is an illustration of a change request declined
notification.

FIG. 113 is an illustration of a change request approved
notification.

FIG. 114 is a schematic illustration of a change project
participant process.

FIG. 115 is an illustration of a change participant screen.

FIG. 116 is an illustration of a check participant delete
screen.

FIG. 117 is an illustration of a change affidavit screen.

FIG. 118 is a schematic illustration of maintain project
screen tasks.

FIG. 119 is an illustration of a project profile form.

FIG. 120 is an illustration of a project contact information
screen.

FIG. 121 is an illustration of a project information screen.

FIG. 122 is an illustration of a close project screen.

FIG. 123 is a schematic illustration of manage access
screen tasks.

FIG. 124 is an illustration of a log in screen.

FIG. 125 is an illustration of a log out screen.

FIG. 126 is an illustration of a project home page screen.

FIG. 127 is an illustration of a reset password screen.

FIG. 128 is an illustration of a main screen for a particular
user.

FIG.

FIG.

129 is an illustration of a browse projects screen.
130 is an illustration of a forgot password screen.

FIG. 131 is an illustration of a your password notification.

FIG. 132 is a schematic illustration of a manage message
screens process.

FIG. 133 is an illustration of a view messages screen.

FIG. 134 is an illustration of a specific message being
viewed by a user.

FIG. 135 is an illustration of a create/send messages
screen.

FIG. 136 is an illustration of a status message screen.

FIGS. 137-153 are flow charts illustrating a method of
managing a construction payment process according to
another embodiment of the invention.
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FIGS. 154-179 are input/output diagrams illustrating a
method of managing a construction payment process accord-
ing to still another embodiment of the invention.

DETAILED DESCRIPTION

Before any embodiments of the invention are explained in
detail, it is to be understood that the invention is not limited in
its application to the details of construction and the arrange-
ment of components set forth in the following description or
illustrated in the following drawings. The invention is capable
of other embodiments and of being practiced or of being
carried out in various ways. Also, it is to be understood that
the phraseology and terminology used herein is for the pur-
pose of description and should not be regarded as limited. The
use of “including,” “comprising” or “having” and variations
thereof herein is meant to encompass the items listed there-
after and equivalents thereof as well as additional items. The
terms “mounted,” “connected” and “coupled” are used
broadly and encompass both direct and indirect mounting,
connecting and coupling. Further, “connected” and
“coupled” are not restricted to physical or mechanical con-
nections or couplings, and can include electrical connections
or couplings, whether direct or indirect. Also, electronic com-
munications and notifications may be performed using any
known means including direct connections, wireless connec-
tions, etc.

It should be noted that a plurality of hardware and software
based devices, as well as a plurality of different structural
components may be utilized to implement the invention. Fur-
thermore, and as described in subsequent paragraphs, the
specific configurations illustrated in the drawings are
intended to exemplify embodiments of the invention and that
other alternative configurations are possible.

FIG. 1 illustrates a construction payment management sys-
tem (CPMS) 10 according to one embodiment of the inven-
tion. The CPMS 10 can include an application server 12, a
database server 14, an application logic module 16, a web
server 18, anetwork 20 (such as the Internet or other networks
individually or in combination with the Internet), a verifica-
tion service 22, participating organizations or individuals 24
(hereinafter “participant” or “organization”), and a payment
system 26. The payment system 26 can include an automated
clearing house (ACH) system, a wire transfer system, a debit
card system, a credit card system, or any other suitable elec-
tronic funds transfer (EFT) system.

The application server 12 can store and provide access to a
project module 28, a form-handling module 30, a permissions
and authorizations engine 32, a database management system
34, abudget module 36, an access manager 38, a notifications
manager 40, an organization module 42, a draw module 44, a
contracting module 46, a change order module 48, a user
module 50, a system environment manager 52, and an elec-
tronic holding bin/escrow 54. The draw module 44 can
include a core module 56, an inspection module 58, and a
draw approval module 60. The system environment manager
52 can include a report generator 62, a help module 64, and a
system maintenance module 66. The electronic holding bin/
escrow 54 can store one or more lien waivers 68. It should be
understood that the components of the application server 12
could be combined in a different manner than as shown and
described with respect to FIG. 1. The software used to code
the various modules, managers, and engines of the applica-
tion server 12 can be combined or separated in any suitable
manner and can be stored and accessed in any suitable man-
ner.
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The application server 12 can be connected to the database
server 14, the application logic module 16, and the verifica-
tion service 22. However, in some embodiments, the verifi-
cation service 22 may only be connected to the network 20.
The application logic module 16 can be connected to the web
server 18 or, in some embodiments, directly to the network
20. The web server 18 can be connected to the network 20.

The participants 24 can include a property owner 70 (and/
or the owner’s representative 72), a general contractor (GC)
74, an inspector 76, one or more subcontractors (Subcontrac-
tor A 78, Subcontractor B 80, etc.), one or more material
suppliers 82, one or more lenders 84 (and/or one or more loan
officers 86), one or more title companies 86, and one or more
architects 88. The participants 24 can also include one or
more interior designers (and/or furniture manufacturers) and
one or more real estate owners (i.e., the land owner who sells
the construction site to the property owner 70). The partici-
pants 24 can include organizations and/or individuals that are
either considered “above the line” (i.e., higher in the con-
struction process than the GC) or “below the line” (i.e.,
employed by the GC). Participants 24 above the line can
include lenders, architects, interior designers, property own-
ers, property owners’ representatives, title companies, and
real estate owners. Participants 24 below the line can include
subcontractors and material suppliers. The CPMS 10 can be
used to facilitate the construction payment process between
any of these types of participants 24, whether above or below
the line of the GC. The CPMS 10 is often described herein as
being used to facilitate payment between a GC and subcon-
tractors. However, it should be understood that the CPMS 10
can be used to facilitate payment between any type of partici-
pant, not only between a GC and subcontractors.

In addition to classifying participants as being above or
below the line of the GC, costs associated with the construc-
tion process can be classified as “soft” costs or “hard” costs.
Soft costs can include inspector fees, architect fees, interior
design fees, title company fees, permit fees, utility bills for
the property during the construction process, furniture costs,
audio/visual equipment, computers, etc. Hard costs can
include all the costs incurred by the organizations or individu-
als employed by the GC, including all costs for subcontrac-
tors and material suppliers employed by the GC. Each con-
struction project can include an overall budget (from the
owner’s perspective) that includes all of the soft and hard
costs. Each construction project can also include a GC bud-
get. The CPMS 10 can be used to facilitate all the payments
made within the overall budget and the GC budget. However,
in some embodiments of the invention, the CPMS 10 can be
used only to facilitate payment of the hard costs managed by
the GC (i.e., only the GC budget). It should be understood by
one of ordinary skill in the art that the CPMS 10 can be used
to facilitate payment for only hard costs by the GC, only soft
costs by participants above the line of the GC, or a combina-
tion ofhard and soft costs by participants above and below the
line of the GC. The CPMS 10 is often described herein with
respect to hard costs, but can also be used for soft costs or a
combination of hard and soft costs.

Each one of the participants 24 can be connected to the
payment system 26; however, some of the participants 24 may
not be connected to the payment system 26 in some embodi-
ments of the invention. In some embodiments, the payment
system 26 can include an ACH system with one or more
originating depository financial institutions (ODFI) and one
or more receiving depository financial institutions (RDFI).

The participants 24 can access the application server 12 in
order to use the various modules, managers, and engines to
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perform construction payment management methods accord-
ing to several embodiments of the invention.

In some embodiments, the CPMS 10 can connect all
project participants to a substantially uniform, web-based,
real-time system; can organize the budgeting for the construc-
tion project; can facilitate the electronic submission and
approval of invoices; and can automate and streamline the
payment and lien waiver release process through the use of
electronic payments and production of the matching elec-
tronic lien waiver releases.

While there can be variations in details (for instance, in a
publicly financed project, initiation and oversight of the
project might be done by a surety bond issuer, rather than a
bank), one embodiment of the CPMS 10 can be used as
follows. A loan officer can sign on to the Internet and enter the
CPMS web site. After a security clearance, the loan officer
can enter the lender’s portfolio and access a series of screens
to create a new project by entering all of the project details.
The project details can include details of the participants for
each project, for example, the owner, architect, general con-
tractor and title insurance company. Each participant can
receive email notification of their involvement in the project
and can verify their profile details. The GC can add subcon-
tractors and material suppliers. The subcontractors and mate-
rial suppliers can receive notification that they have been
added to the project and can go through the security and
verification process. The GC can select the number of draws
and the draw dates for the project. The CPMS 10 can notify
participants of a pending draw date in real-time. Each partici-
pant can complete their draw request form by entering their
material and labor invoice details. The GC can review the
draw requests and authorize them, and the CPMS 10 can
generate the sworn statement. A series of project site inspec-
tions, approvals, completion of lien waivers, generation of
statements, etc. can follow, all of which can be prompted by
the CPMS 10 through email notifications in real-time. Once
all forms have been completed and verified, the CPMS 10 can
facilitate payments. The payments can be deposited directly
into a participant’s banking account via an electronic pay-
ment system. This process can be repeated for all draws. The
project budget can be kept in balance through the completion
of pay outs, collection of lien waivers, and approved inspec-
tions. Project progress can be tracked through the CPMS 10
via graphical progress indicators.

The CPMS 10 can include the following features: one-time
registration of participating organizations into the CPMS 10;
real-time notification of a draw; automated invoice genera-
tion; automated sworn statement generation; automated lien
waiver generation; coordinated payment/lien waiver release;
and direct distribution of funds to participating organizations.

The one-time registration of participating organizations
into the CPMS 10 can lower the cost of participating in the
service because a participant has to register only once. The
one time registration also lowers the number of potential
errors because the entry of registration information only has
to be done once. This makes it more likely that potential
participants will in fact participate and, when participants do
participate, that they will have a good (error free) outcome.
The one-time registration helps ensure that a party wishing to
be a participant in the process and the online community
using the process, only needs to register once to be able to
participate in any of the projects whose payments are
executed through the CPMS 10. The CPMS 10 can improve
the efficiency of the registration of participating organiza-
tions into the construction payment process by creating a
durable community that facilitates the process of participat-
ing on multiple projects over time by capturing organization
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and individual information once. The method allows organi-
zations to be registered as a potential participant in any
project that is being initiated by a member of the community
of businesses using the CPMS 10. In addition to its value in
participating in multiple projects, the one-time registration is
also valuable for participants to access information regarding
multiple GC’s, owners, lenders, subcontractors, etc. For
example, the one-time registration gives owners, lender, and
GC’s the opportunity to learn about new subcontractors
through the CPMS 10. Also, an owner that has several
projects pending each with different GC’s can access infor-
mation about each individual GC.

The real-time notification of the draw helps ensure that all
participants in a draw are: 1) notified in a timely and uniform
way; and 2) provided with a template to provide the informa-
tion necessary to be paid. The CPMS 10 helps to eliminate the
errors (not getting notified or mistaking which project the
request is coming from) that delay the payment process. The
CPMS 10 improves the efficiency of the real-time notification
of'the draw process by giving the GC the option of maintain-
ing the schedule of draws on the CPMS 10, by reducing the
effort of notifying the participants in the draw, by automating
the process of building the list of participants for a draw, by
automatically notifying draw participants of the draw once it
has been declared, and by providing readily accessible links
so that subcontractors can access the CPMS 10 to submit the
documentation that is required by the draw. The CPMS 10
notifies participants in “real-time” to the extent that timeli-
ness is an intrinsic aspect of its correct behavior. Therefore,
the CPMS 10 operates in real-time to the extent that it meets
its timing (e.g., deadline) requirements. Operating in real-
time is not the same as operating “on-line,” or “’seen through
aweb page,” or operating “real fast.” Timing issues embodied
in requirements for deadlines, response times, timeframes, or
time constraints are typically application-dependent. They
are not simply functions of bureaucratic latencies, network
bandwidths, processor speeds, or which browser, server, or
network programming language one uses to create a man-
machine or user interface. (Although these things may impact
process timing, they do not provide methods to actually man-
age the resources needed to meet timing requirements. )

The CPMS 10 can be used by an owner, owner’s represen-
tative, lender, GC, or title company to create and maintain a
project budget. As noted above, the project budget can include
soft costs above the line of the GC, hard costs below the line
of the GC, or a combination of hard and soft costs. Some
embodiments of the CPMS 10 can also be used to create and
manage change orders in which the budget is modified (gen-
erally by expanding the budget) and the modified budget is
approved by the appropriate participants. The budget can
include a total cost for the construction project, along with
line item costs for each phase or job that must performed to
complete the construction project. The CPMS 10 can struc-
ture the budget to facilitate the payment of subcontractors, to
allow efficient progress tracking, and to allow automated
invoicing.

The CPMS 10 can create automated invoices that corre-
spond precisely to the overall project budget and that also
correspond precisely to the lien waivers and sworn state-
ments. The CPMS 10 creates automated invoices that are a
snap-shot in time of the activity that has already occurred
against the overall project budget. The CPMS 10 can be used
to create automated invoices that correspond precisely to the
line items in the overall budget. This results in invoices and
reports that are consistent with the way in which the construc-
tion project is broken down for financial purposes, tracking
purposes, etc. Using the CPMS 10, an invoice screen can be
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used to capture information necessary to create the invoice;
however, not all of the information necessary to create the
invoice must be re-entered, because the information can be
gathered by referring to the overall project budget. This also
guarantees that the invoices (and the G702/703 documents)
will be consistent with the overall project budget and will be
consistent between draws or between any other time periods
(unless a participant such as the owner wants the invoices to
change). The CPMS 10 can also be used to customize the
automated invoices (or the G702/703 documents) according
to the requirements of the lender, the owner, the owner’s
representative, the GC, etc.

The budget and the automated invoices can be used to
uniformly collect and continually reference information that
will be used throughout the construction payment manage-
ment process. The information collected does not have to be
re-entered again in the payment process helping to ensure that
errors (either key-stroke or due to a misinterpretation of the
data) are not introduced. In general, participants have visibil-
ity into the payment process conducted using the CPMS 10.
This helps to lower the effort necessary to determine the
project status and to understand what work each participant
must to do to facilitate the payment process. It also helps to
highlight organizations or individuals who may habitually
cause delays or errors in the process, making it easier to
correct the behavior or eliminate the participant. Accurate
invoicing minimizes invoice review and issue resolution
effort, promotes complete and accurate sworn statements,
minimizes discrepancies between sworn statements and
inspections, and enables timely payment. The CPMS 10 can
improve the efficiency of several activities later in the con-
struction payment process by capturing complete and consis-
tent invoice information in a timely manner.

The CPMS 10 can be used to generate automated sworn
statements and automated lien waivers. Using the CPMS 10,
the GC knows who was notified of the draw and who has
responded by providing an invoice. Once the invoices are
approved by the GC (and any other participant above the line
of'the GC, such as the owner, the owner’s representative, the
lender, the title company, etc., that must approve the
invoices), the CPMS 10 can use the approved invoices to
automatically generate the sworn statement and the lien waiv-
ers. The CPMS 10 can automatically generate the sworn
statement and the lien waivers from the invoices submitted by
subcontractors and material suppliers, helping to ensure that
no typographical errors will be introduced and that the sworn
statement and lien waivers will only include line items that
have been submitted by the subcontractors and material sup-
pliers. The CPMS 10 can help reduce the risk of inaccuracies
in the sworn statement and the lien waivers by drawing on the
invoice details already stored in the system to automatically
create the content of the sworn statement and the lien waivers.
This processing helps eliminate errors that are possible due to
nonstandard, inconsistent, and untimely invoices and typo-
graphical errors that can occur during transcription. Overall,
this lowers the risk profile of the construction payment pro-
cess by increasing the accuracy and timeliness of critical
construction project information. The CPMS 10 can create
the automated lien waivers according to the legal standards of
the state in which the construction site is located.

The CPMS 10 can generate sworn statements that corre-
spond precisely to the invoices. Invoices are often broken
down by the type of work being performed (e.g., electrical,
plumbing, etc.), while sworn statements are often broken
down by the participant performing the work (e.g., GC, sub-
contractors, and material suppliers). The CPMS 10 can be
used to ensure that the sum of the invoice amounts equals the
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total amount on the sworn statement. Also, the CPMS 10 can
also be used to ensure that the amounts on the lien waivers
equal the amounts on the invoices, because the information
for the automated lien waivers is gathered from the approved
invoices that have been stored in the CPMS 10. In addition,
the lien waivers will be consistent with the sworn statement
because the sworn statement was also generated by the CPMS
10 using the information from the approved invoices. This is
particularly valuable when GC’s and subcontractors (or own-
ers, lender, and GC’s) have disputed the invoice amount and
have negotiated a final amount over a period of time. The final
amount will be reflected in the automated and approved
invoice that is stored in the CPMS 10 and used to generate the
lien waivers and sworn statement. The CPMS 10 assures that
only the approved invoice amount will be reflected in the lien
waiver and sworn statement documents. By also using the
stored budget as a framework for all automated documents,
the CPMS 10 further assures that the invoices, lien waivers,
and sworn statements will be precise and consistent. The
CPMS 10 can also be used to customize the sworn statements
and lien waivers based on the requirements of the lender, the
owner, the owner’s representative, the GC, etc.

The CPMS 10 also helps improve the efficiency of gener-
ating sworn statements and lien waivers by migrating storage
of'the invoice, sworn statement, and lien waiver documents to
an electronic medium, reducing the time and effort necessary
to store and access them. This improves the overall efficiency
of the construction payment process by making these docu-
ments available to authorized parties needing them to carry
out their responsibilities. The database of the CPMS 10 can
store a library of electronically signed invoices, sworn state-
ments, and lien waivers. I[f necessary, participants can use the
CPMS 10 to generate hard copies of any of the electronically
signed documents.

In one embodiment, the CPMS 10 can create the automated
invoices, sworn statement, and lien waivers once all informa-
tion has been entered and all issues have been resolved. In
other embodiments, the CPMS 10 can create the automated
invoices first, ensure the invoices are approved, create the
automated sworn statement second, ensure the sworn state-
ment is signed, and create the automated lien waivers third.

Once all of the information (invoices, inspection reports,
banking information, etc.) has been entered and all issues
have been resolved, the owner, the owner’s representative, the
lender, the title company, or the GC can pay the participants in
the draw. The sub-contractors, material suppliers, or any other
participants can provide their lien waivers in exchange for
payment. The CPMS 10 can organize this process and can
automatically execute the exchange without risk that either
party will do their part without the other doing theirs. The
CPMS 10 also helps eliminate the need for expensive and
time consuming in-person meetings to affect the exchange of
lien waivers for payment. The CPMS 10 (which rigorously
tracks the documents) also helps to ensure that all of the lien
waivers are collected. This reduces the risk that bad record
keeping will result in lien waivers that have not been released
at the conclusion of the construction project. The CPMS 10
can improve the efficiency of the payment/lien waiver release
process by implementing the method in a network-enabled
computer system. This allows all parties to securely prepare
both payment and lien waiver release in a trusted environ-
ment. The CPMS 10 facilitates an efficient exchange of pay-
ment for lien waiver, because the CPMS 10 allows both the
payment and lien waiver to be staged in preparation for an
automated exchange thereby reducing the risk associated
with the project. The GC can be assured that it will receive the
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appropriate lien waivers coincident with payment, and the
subcontractors do not bear the risk associated with lengthy
delays in payment.

The CPMS 10 can facilitate an exchange of lien waivers
and payment instructions. In some embodiments, the CPMS
10 can release the lien waiver(s) substantially simultaneously
with an acknowledgement from the payment system 26 that
the participant(s) have received payment. The term “substan-
tially simultaneously” as used herein and in the appended
claims includes any time period less than the time necessary
to request, process, and transfer funds with an automated
clearing house (ACH) payment (which can take up to about
72 hours). For example, the “substantially simultaneously”
release of lien waivers can include an immediate release of
lien waivers, a release of a batch of lien waivers at the end of
a business day, or a release of lien waivers after the typical
time period that it takes to transfer funds via an ACH system.
In one embodiment, the CPMS 10 can receive and store the
lien waivers in the electronic holding bin/escrow 54 until all
lien waivers from the participants in the draw have been
received. Once all the lien waivers have been received, the
CPMS 10 can send instructions for the payment system 26 to
transfer funds to each participant in the draw. For example,
once all the subcontractors electronically sign and submit
their lien waivers to the CPMS 10, the CPMS 10 can instruct
the payment system 26 to pay each subcontractor. The CPMS
10 can release the lien waivers either when the payment
instruction is transmitted to the payment system 26 or only
after receiving an acknowledgement that the participants
have actually received funds.

If the payment system 26 includes an ACH system, the
payment instructions are generally processed in batches so
that the participants will not receive the funds immediately. In
an ACH system, the payment instruction can generally be
returned by the RDFI during a 48 hour period. During this 48
hour period, the RDFI can notity the CPMS 10 and the ODFI
that the funds cannot be transferred (e.g., due to insufficient
funds, an invalid account number, etc.). After this 48 hour
period, the CPMS 10 can assume that the RDFI has processed
the payment instruction if the CPMS 10 has not been notified
otherwise. The ODFI generally has a 24 hour front window to
collect the payment instructions from the RDFI and to release
payment to the accounts of the participants in the draw. As a
result, it can take about 72 hours from the time the CPMS 10
transmits the payment instructions until the ODFI transfers
funds into the accounts of the participants.

In some embodiments, the CPMS 10 can flag certain par-
ticipants to remove those participants from the batch process-
ing of the ACH system and can pay those participants sepa-
rately by another method, such as by a direct wire transfer of
funds or another immediate type of electronic funds transfer.
In other embodiments, most participants can be paid by an
immediate type of electronic funds transfer (such as a direct
wire transfer), but some participants can be combined for one
or more ACH batch transfers. In still other embodiments, the
CPMS 10 can transmit each payment instruction to the pay-
ment system 26 as the CPMS 10 receives each lien waiver
from each participant and funds can be transferred immedi-
ately to the participant from which the lien waiver was
received. In general, the CPMS 10 can group the payment
instructions in any suitable manner and can use any suitable
type of payment method.

In each embodiment of the invention, the CPMS 10 can
establish a connection between the current lien waiver and the
current payment corresponding to the current draw, rather
than exchanging the previous lien waiver for the current pay-
ment of the current draw. For example, the CPMS 10 can
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release the lien waiver for the current month for the current
draw, rather than releasing the lien waiver for the previous
month for the current draw. In this manner, the subcontractor
is not exposed to liability if the CPMS 10 releases its lien
waiver before payment is made, and the owner (or GC, title
company, lender, etc.) is not exposed to liability if the CPMS
10 makes payment before the lien waivers are released.

Rather than paying the GC who pays its subcontractors
who then pay their subcontractors, participants in the CPMS
10 can be paid directly using an electronic distribution of
funds (e.g., any suitable type of EFT, ACH, or wire transfer of
funds). This speeds up the payment process (lowering costs)
and reduces the risk that parties (in the hierarchy) will not be
paid. The direct distribution of funds is made possible by the
CPMS 10 being used to collect all of the information that is
necessary to make payments. The information collected using
the CPMS 10 can be trusted, because of the rigor with which
the methods can be implemented with software. As a result,
the direct distribution of funds can be efficient (no reworking
or reentry of information necessary) and error free. The
CPMS 10 can improve the efficiency of the subcontractor/
material supplier payment process by reducing the elapsed
time necessary to complete the payment process. The CPMS
10 can reduce transaction costs by replacing a hierarchical
payment process with direct payments, while improving fis-
cal and management control. The CPMS 10 can replace the
use of checks by an electronic transfer of funds, reducing
communications costs and improving visibility into the status
of payments and reducing the risk of untimely or incomplete
payment to all parties involved in the construction process
(especially those lower on the supply chain).

FIGS. 2-7 illustrate an overview of the construction pay-
ment management processes that can be performed by the
participants 24 using the various modules, managers, and
engines stored in the application server 12. FIG. 2 illustrates
a manage project process 94 (which can be performed by the
project module 28 and/or the budget module 36), a manage
draw process 96 (which can be performed by the draw module
44), a manage change order process 98 (which can be per-
formed by the manage change order module 48), a manage
organization process 100 (which can be performed by the
organization module 42 and/or the user module 50), and a
manage system environment process 102 (which can be per-
formed by the access manager 38, the notifications manager
40, and/or the system environment manager 52).

FIG. 3 illustrates the manage project process 94, which can
include a create project task 104, a maintain project task 106,
and a create budget task 108. FIG. 4 illustrates the manage
organization process 100, which can include a create organi-
zation task 112, a maintain organization task 114, a create
user task 116, and a maintain user task 118. FIG. 5 illustrates
the manage draw process 96, which can include an initiate
draw task 120, a create draw request task 122, a disburse
funds task 124, a perform inspection task 126, and an approve
draw request task 128. FIG. 6 illustrates the manage change
order process 98, which can include a create change request
task 130, a process change request task 132, and a change
participant task 134. FIG. 7 illustrates manage system envi-
ronment tasks 102, which can include a manage access task
136, a manage messages task 138, a create reports task 140, a
provide help task 142, and a maintain system task 144. The
create reports task 140 can be performed by any participant
above or below the line of the GC in order to create custom-
ized reports regarding the progress of the construction
project, including the ability to monitor portions of the con-
struction project, particular participants, the overall project,
etc.
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FIGS. 8-136 illustrate construction payment management
methods according to several embodiments of the invention.
FIG. 8 illustrates a create organization process 146, which can
be included in the manage organization process 100. The
create organization process 146 can be performed by any of
the participants 24 using the organization module 42. The
create organization process 146 can include a create organi-
zation task 148, an update organization profile task 150, an
edit organization task 152, an activate organization notifica-
tion task 154, an activate organization task 156, and either an
organization declined task 158 or an organization activated
task 160. An update user profile task 162 can also be per-
formed, as further described with respect to FIG. 22.

FIG. 9 illustrates a create organization form that can be
associated with the create organization task 148. Each par-
ticipant 24 can access the create organization form through
the organization module 42. The participant 24 can enter the
requested information, such as business information, primary
contact information, tax information, and banking informa-
tion. In some embodiments, the first user of the participating
organization 24 that enters his or her information as the pri-
mary contact information can be deemed an administrator for
that participant 24 and can be given more access to the infor-
mation for the participant than subsequent users. The CPMS
10 can use comprehensive role-based security so that project
participants only see information tailored to their specific
needs in the project. Once an organization is registered in the
CPMS 10, the organization can receive payments for any
projects managed by the CPMS 10.

FIG. 10 illustrates a notification that can be transmitted
during the update user profile task 162. The terms “system
notification,” “notification,” or “system message” as used
herein and in the appended claims refer to any form of com-
munication with a participant 24, such as an email message, a
screen notice, a text message, a voice message, etc. The
system notification of FIG. 10 can include a username and a
temporary password for the first user of the participant 24.

FIG. 11 illustrates a notification that can be transmitted
during the update organization profile task 150. The notifica-
tion of FIG. 11 can be sent to the administrator for the par-
ticipant 24. The notification can include a statement request-
ing the recipient to update the organization profile, add users
before participating in a project, and provide bank details.

FIG. 12 illustrates an edit organization form that can be
associated with the edit organization task 152. Each partici-
pant 24 can access the edit organization form through the
organization module 42. The participant 24 can modify the
existing information, such as business information, primary
contact information, tax information, and banking informa-
tion. In some embodiments, the first user of the participating
organization 24 that entered his or her information as the
primary contact information is the only user given access to
the edit organization form.

FIG. 13 illustrates an activate organization notification that
can be transmitted during the activate organization notifica-
tion task 156. The notification of FIG. 13 can include a state-
ment that the details of the organization have been updated
and a request that the organization be validated and activated.

FIG. 14 illustrates an activate organization form that can be
associated with the activate organization task 156. The form
of FIG. 14 caninclude a listing of participants 24 (e.g., includ-
ing the organization name, its role in the construction process,
the ability to select participants 24, and the ability to view
information for the participants 24). The form of FIG. 14 can
also include a “Find” feature, the ability to specify the type of
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participant 24, and the ability to decline/deactivate selected
organizations and to provide a reason for the decline/deacti-
vation.

FIG. 15 illustrates an organization activated notification
that can be transmitted during the organization activated task
160. Similarly, FIG. 16 illustrates an organization declined
notification that can be transmitted during the organization
declined task 158.

FIG. 17 illustrates a maintain organization process 162,
which can be included in the manage organization process
100. The maintain organization process 162 can be used by
the organizations themselves or by other participants to main-
tain the accuracy of the contact information, bank account
information, or any other type of information necessary for
the construction payment process. The maintain organization
process 162 can be performed by any of the participants using
the organization module 42. The maintain organization pro-
cess 162 can include a browse organization task 164, an edit
organization task 166, an organization updated task 168, and
a view organization task 170.

FIG. 18 illustrates a view organization screen that can be
associated with the view organization task 170. The view
organization screen can include business information and
primary contact information for an organization.

FIG. 19 illustrates a browse organization screen that can be
associated with the browse organization task 164. The browse
organization screen can include a list of participants, includ-
ing the organization name, the organization role in the con-
struction process, the primary contact, and the phone number.
The browse organization screen can include a “Find” feature
and links for viewing additional information about each par-
ticipant. In one embodiment, the browse organization screen
can be used by a GC to view its preferred subcontractors or
material suppliers.

FIG. 20 illustrates an edit organization form that can be
associated with the edit organization task 166. The participant
can edit the existing information, such as business informa-
tion, primary contact information, tax information, and bank-
ing information. In some embodiments, the first user of the
organization that entered his or her information as the primary
contact information is the only user given access to the edit
organization form.

FIG. 21 illustrates an organization profile updated notifi-
cation that can be transmitted during the organization updated
task 168. The notification of FIG. 21 can include information
regarding the updated profile for the participant along with a
name of the primary user or administrator for the participant.

FIG. 22 illustrates a create user process 172, which can be
included in the manage organization process 100. The create
user process 172 can be used each time a new user at an
existing organization is created in order to give the new user
the appropriate access to the CPMS 10 (e.g., the appropriate
security levels with a user identification and password). The
create user process 172 can also be used to update user pro-
files. The create user process 172 can be performed by any of
the participants 24 using the organization module 42. The
create user process 172 can include a create user task 174 and
an update user profile task 176.

FIG. 23 illustrates a create user form that can be associated
with the create user task 174. In some embodiments, the
create user form can be used to add users after the primary
user or administrator has already been created for the partici-
pant. The new user can enter personal information, security
information (e.g., user name and password), email notifica-
tion preferences, and security clearance levels (e.g., whether
the user can manage projects and/or sign documents).
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FIG. 24 illustrates an update user profile notification that
can be transmitted during the update user profile task 176. The
notification of FIG. 24 can include a statement that the user
has been added as a member of the organization, along with
the user’s security information (e.g., user name and a tempo-
rary password).

FIG. 25 illustrates a maintain user process 178, which can
be included in the manage organization process 100 and can
continue from FIG. 22. The maintain user process 178 can be
used to browse the users in each organization and to view,
edit, and update the users in each organization. The maintain
user process 178 can be performed by any of the participants
using the organization module 42. The maintain user process
178 can include a browse users task 180, and edit user task
182, a user profile updated task 184, and a view user task 186.

FIG. 26 illustrates a view user screen that can be associated
with the view user task 186. The view user screen of FIG. 26
can include the user’s personal information, email notifica-
tion preference, and security clearance level.

FIG. 27 illustrates a browse users screen that can be asso-
ciated with the browse users task 180. The browse users
screen of FIG. 27 can include a list of one or more users for
each participant, and can include the users’ names, email
addresses, and phone numbers. The browse users screen can
also include links to edit the information for each user.

FIG. 28 illustrates an edit user form that can be associated
with the edit user task 182. A user can provide personal
information, email notification preferences, and security
clearance levels.

FIG. 29 illustrates a user profile updated notification that
can be transmitted during the user profile updated task 184.

FIG. 30 illustrates a create project process 188, which can
be included in the manage project process 94. The create
project process 188 can be performed by a GC, a lender, an
owner, or an owner’s representative using the project module
28 to initiate a new project in the CPMS 10. The create project
process 188 can include a create project task 190, a project
creation task 192, a project user access task 194, and a project
responsibilities task 196.

FIGS. 31 and 32 illustrate a create project form that can be
associated with the create project task 190. A GC, a lender, an
owner, or an owner’s representative can provide project iden-
tification information, project funding information, project
owner information, project architect information, and site
information.

FIG. 33 illustrates a project created notification that can be
transmitted during the project creation task 192. The notifi-
cation of FIG. 33 can include a statement that the GC, lender,
owner, or owner’s representative has created a new project,
along with a link to a screen that allows users from the
participants to be assigned to the project.

FIG. 34 illustrates a project user access screen that can be
associated with the project user access task 194. The project
user access screen can include the project name, the project
number, the GC name, and a list of users for a particular
project and/or a particular organization. The users can be
identified by name and username, and can be deemed a
project manager or a signer.

FIG. 35 illustrates a project responsibilities notification
that can be transmitted during the project responsibilities task
196. The notification of FIG. 35 can include a statement that
a user’s responsibilities with respect to a project have been
modified.

FIG. 36 illustrates a maintain budget process 198, which
can be included in the manage project process 94. The main-
tain budget process 198 can be used to create and view a top
level budget for the construction project, to assign line items
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to participants, and to assign responsibilities to participants.
Using the budget module 36, the maintain budget process 198
can be performed by a GC for subcontractors or by a subcon-
tractor for a second-level subcontractor or a material supplier.
The maintain budget process 198 can include an enter top
level budget task 200, an accept project task 202, an accept
project form task 204, a project declined task 206, an add
users task 208, a project accepted task 210, a project home
pagetask 211, a project user access task 212, a project respon-
sibilities task 214, and a project budget view task 216. If the
project is declined, the maintain budget process 198 can
include an enter budget task 218 and can return to the accept
project task 202. After the enter top level budget task 200, the
maintain budget process 198 can include an invoice code
setup task 220, an enter draw dates task 222, and an assign
invoice code task 224.

FIG. 37 illustrates an enter top level budget form that can be
associated with the enter top level budget task 200. The enter
top level budget form can include the project name, the
project number, and the contract value. A GC or a subcon-
tractor can provide a retention percentage value, phase codes,
phase code descriptions, organization names, budget
amounts, and account codes. A GC or subcontractor can
specify whether the organization is only providing materials.
The entertop level budget form can also include links to setup
draw dates and setup invoice code screens/forms. The phase
codes and phase code descriptions can be used to define the
contracting requirements of each particular job that must be
completed in order to complete the project. The phase codes
and phase descriptions can be provided, for example, by the
American Institute of Architects (AIA), by the Construction
Specifications Institute (CSI), or by customizing the AIA or
CSI phase codes and phase descriptions. In some embodi-
ments, the phase codes and phase descriptions can be com-
pletely customized by the participants. The top level budget
can also be referred to as the schedule of values, the commit-
ted costs (after the GC has received bids from subcontrac-
tors), or the project estimate. In some embodiments, the phase
codes included in the top level budget provide the basis for the
draw requests, in that each draw request includes specific line
items associated with specific phase codes. In some embodi-
ments, the GC can use an external software program to gen-
erate a budget and the budget module 36 can interface with the
external software program to import the budget into the appli-
cation server 12 or the database server 14.

FIG. 38 illustrates an enter draw dates form that can be
associated with the enter draw dates task 222. A GC or sub-
contractor can enter the day of the month on which draws are
to take place, along with the specific dates for the draws (e.g.,
each month on a particular day). The enter draw dates form
can also include a Calculate Draw Dates button for automatic
calculation of the draw dates and/or an Add Draw Date button
for manual entering of the draw dates.

FIG. 39 illustrates an invoice code setup form that can be
associated with the invoice code setup task 220. A GC or
subcontractor can select an invoice code (e.g., codes by build-
ing—Building 1, 2, or 3), enter a new invoice code, create an
invoice code, enter a preference for the display of budget lines
(e.g., by phase code), and enter a preference for printing
options. The invoice code setup form can facilitate the auto-
mated generation of invoices and sworn statements by the
CPMS 10. The invoice codes can be used for customized
reports or for interfacing with other types of existing soft-
ware. The invoice codes can allow participants to sort budget
line items based on the requirements of the architect, the
owner, etc. The CPMS 10 can also use account codes in the
budget to interface with existing accounting systems. The
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account codes can be used to maintain the budget, to record
results of the draw, and to facilitate invoicing and payment.

FIG. 40 illustrates an assign invoice codes form that can be
associated with the assign invoice code task 224. A GC or
subcontractor can provide the invoice code (e.g., Building 1,
2, or 3) and can use links to access sub-budgets for each phase
code. The assign invoice codes form can include the project
name, the project address, the phase codes, the phase code
descriptions, the organization to which the job is contracted
to, and the budget amount. The assign invoice codes form can
also facilitate the automated generation of invoices and sworn
statements by the CPMS 10.

FIG. 41 illustrates an accept project notification that can be
associated with the accept project task 202. The notification
of FIG. 41 can include a statement that the subcontractor or
material supplier has been added as a participant on a project,
aproject description, and the subcontractor’s or material sup-
plier’s participation details. The subcontractor or material
supplier can use a link to access an accept project form as
shown in FIG. 42 to accept or decline the project.

FIG. 42 illustrates an accept project form that can be asso-
ciated with the accept project form task 204. The accept
project form can include the GC project number, the system
project number, the GC name, the project name, the project
address, and a budget line item. The accept project form can
provide the subcontractor or the material supplier with
project information and a budget line item. The subcontractor
or the material supplier can use the Accept or Decline buttons
to accept or decline the project associated with the budget line
item. The subcontractor or the material supplier can also
provide a reason for declining the project. The line items from
the accept project forms can also be used to facilitate auto-
mated generation of invoices and sworn statements by the
CPMS 10.

FIG. 43 illustrates a project declined notification that can
be transmitted during the project declined task 206. The noti-
fication of FIG. 43 can include the name of the subcontractor
or material supplier that has declined the project, the budget
item declined, and the reason for the decline. The notification
of FIG. 43 can provide the ability to assign the organizational
role to another participant.

FIG. 44 illustrates a project accepted notification that can
be transmitted during the project accepted task 210. The
notification of FIG. 44 can include the name of the subcon-
tractor or material supplier that has accepted the project and
the budget item accepted. The notification of FIG. 43 can
provide the ability to access the project details.

FIG. 45 illustrates a project home page that can be associ-
ated with the project home page task 211. The project home
page can include the project name, completed draws infor-
mation, and pending draws information. The project home
page can include a project overview with a project schedule
progress bar, a funds disbursed progress bar, and a percent
complete progress bar. The project home page can include
one or more links to particular actions that can be performed
with respect to the project (e.g., project profile, project bud-
get, view project participants, setup invoice codes, manage
project users, initiate unscheduled draws, etc.).

FIG. 46 illustrates an add users notification that can be
transmitted during the add users task 208. The notification of
FIG. 46 can include a statement confirming that the subcon-
tractor or material supplier has joined the project. The notifi-
cation of FIG. 46 can include a request for the subcontractor
or material supplier to add users (e.g., members of the orga-
nization) to the system.

FIG. 47 illustrates a project user access form that can be
associated with the project user access task 212. The subcon-
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tractor or material supplier can select each user’s security
clearance (e.g., a project manager or a signer). The project
user access form can include the project name, the GC name,
and a list of users at the subcontractor or material supplier
organization.

FIG. 48 illustrates a project responsibilities notification
that can be associated with the project responsibilities task
214. The notification of FIG. 48 can include a statement that
the user’s responsibilities have been modified, along with the
new security clearances. The notification of FIG. 48 can
include a link to access the project budget.

FIG. 49 illustrates a project budget view screen that can be
associated with the project budget view task 216. A GC or
subcontractor can access the project budget view screen
through the budget module 36. The project budget view
screen can include the project name, the GC name, the project
address, and a list of the budget items. The list of budget items
can include the phase codes, the phase code descriptions, the
subcontractor or material supplier to which the budget item is
contracted, the budget amount, the payments, the retention,
the balance, and a link to any sub-budgets.

FIG. 50 illustrates an enter budget form that can be asso-
ciated with the enter budget task 218. A GC or subcontractor
can access the enter budget form through the budget module
36. The GC or subcontractor can enter the requested infor-
mation, such as the phase codes, the phase code descriptions,
and the budget amount. The GC or subcontractor can change
the organization associated with a particular budget line item.
The GC or subcontractor can select whether the organization
is providing materials only.

FIG. 51 illustrates a terminate budget item process 226,
which can be included in the manage project process 94. The
terminate budget item process 226 can be performed by a GC
or subcontractor. The terminate budget item process 226 can
include an enter top level budget task 228 and a terminate
budget task 230.

FIG. 52 illustrates an enter top level budget form that canbe
associated with the enter top level budget task 228. A GC or
subcontractor can access the enter top level budget form
through the budget module 36. The enter top level budget
form can include the project name, the project number, the
contract value, and a list of organizations. The GC or subcon-
tractor can enter the requested information, such as a reten-
tion percentage, phase codes, phase code descriptions, an
account code, and whether the organization is only supplying
materials. The GC or subcontractor can also choose to add
new line items or to terminate a particular line item. The enter
top level budget form can include links to a setup draw dates
form and/or a setup invoice codes form.

FIG. 53 illustrates a terminate budget screen that can be
associated with the terminate budget task 226. After a GC or
subcontractor selects a line item to terminate, the terminate
budget screen provides a confirmation and a statement that
any un-paid balance can be made available for re-assignment.

FIG. 54 illustrates a draw process 232, which can be
included in the manage draw process 96. The draw process
232 can be used to create a schedule for the project’s draws;
to initiate each draw; to enter and sign invoices; to view
pending draws; to generate invoices, sworn statements, and
lien waivers; to determine if funds are available; and to dis-
burse funds. The draw process 232 can be performed by
several of the participants using the draw module 44. The
draw process 232 can include a create draw schedule task 234,
an initiate draw task 236, an enter invoice task 238, an enter
invoice form task 240, a sign invoice task 242, an invoice
details updated task 244, a view pending draw requests task
246, a generate invoice task 248, a sworn statement form task
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250, a funds available task 252, a view draw request task 254,
a sign lien waiver task 256, a lien waiver form task 258, an all
lien waivers signed task 260, a view draw request with dis-
burse funds button task 262, a payments disbursed task 264, a
lien waiver signed task 266, and a view draw request task 268.
The draw process 232 can also include a payments details
accepted task 270, an invoice not included in draw task 272,
and a payment details not accepted task 274. The draw pro-
cess 232 can be performed so that the lien waivers will be
released for the current draw, not for the previous draw.

FIG. 55 illustrates a create scheduled draw notification that
can be transmitted during the create draw schedule task 234.
The notification of FIG. 55 can be transmitted in real-time to
all draw participants and can include a statement that a sched-
uled draw is pending and that participants for the draw have
not yet been selected.

FIG. 56 illustrates an initiate draw form that can be asso-
ciated with the initiate draw task 236. A GC can access the
initiate draw form through the draw module 44. The initiate
draw form can include the project name, the project number,
the project address, the draw number, the draw date, and a list
of'the potential participants for the draw. The list of potential
participants can include the phase codes, the phase code
descriptions, the organization name, the budget amount, the
payment amount, the holdback accrued, and the remaining
balance. The GC can select each of the participants for the
draw. The GC can select a subset of the potential participants
for the draw (e.g., at least one potential participant) or can
select all of the potential participants for the draw. In some
embodiments, the initiate draw form can include a selection
mechanism for selecting all of the potential participants for
the draw at one time. In other embodiments, the CPMS 10 can
automatically select all of the potential participants for the
draw without prompting the GC to select individual partici-
pants.

FIG. 57 illustrates an enter invoice notification that can be
transmitted during the enter invoice task 238. The notification
of FIG. 57 can include a statement that a draw has been
scheduled for a project and that the subcontractor or material
supplier can enter the details of the payments due. The noti-
fication can also include the organization role and the particu-
lar budget item for the subcontractor or material supplier. The
notification can be transmitted in real-time to all draw par-
ticipants.

FIG. 58 illustrates an enter invoice form that can be asso-
ciated with the enter invoice form task 240. The subcontractor
or material supplier can use the enter invoice form to provide
the invoice amount for the draw. The enter invoice form can
also include the project name, the project number, the project
address, the draw number, the draw date, and the particular
line item for that subcontractor or material supplier.

FIG. 59 illustrates a sign invoice notification that can be
transmitted to the GC during the sign invoice task 242. The
notification of FIG. 59 can include a statement that the sub-
contractor or material supplier has approved the invoice for a
particular draw and that a sworn statement must be signed.
The CPMS 10 can be used to assign security/authority roles to
each user, such as management, accounting, or authorized to
sign. The CPMS 10 can notify a user with the authority to sign
the sworn statement so that an officer of the organization signs
the sworn statement, if necessary. The CPMS 10 can be used
to change the security/authority roles that are necessary to
sign a sworn statement (e.g., a lender can require that an
officer signs the sworn statement, rather than an administrator
for the organization).

FIG. 60 illustrates a sign invoice form that can be associ-
ated with the sign invoice task 242. The GC can access the
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sign invoice form through the draw module 44. The GC can
review the details of the invoice, such as the particular orga-
nization, the request amount, the budget amount, the payment
amount, the holdback accrued, and the remaining balance.
The GC can then choose to sign the invoice statement. The
sign invoice form can include a link to an automated sworn
statement form.

FIG. 61 illustrates an invoice details updated notification
that can be transmitted to the GC during the invoice details
updated task 244. The notification of FIG. 61 can include a
statement that a subcontractor or material supplier has
updated the payment details for a draw on a particular date for
a particular project. The notification can provide a link in
order to view the invoice details.

FIG. 62 illustrates a view pending draw request screen that
can be associated with the view pending draw request task
246. A GC can access the view pending draw request screen
through the draw module 44. The GC can select each partici-
pant to include in the draw, confirm the draw, and send a
notification in real-time to the signer of each organization.
However, the GC can also reject the pending draw request,
notify selected participants to re-enter an invoice, and provide
a reason for rejecting the draw request. The view pending
draw request screen can include the project name, the project
number, the project address, the draw number, the draw date,
alist of participants who have submitted invoices, and a list of
participants who have not submitted invoices. The partici-
pants can be organized by phase codes. For each phase code,
the view pending draw requests screen can include the
requested amount, the budget amount, the payment amount,
the holdback accrued, and the remaining balance.

FIG. 63 illustrates an invoice details rejected notification
that can be transmitted during the payment details not
accepted task 274. The notification of FIG. 63 can include a
statement that the payment and invoice details entered by a
particular user for a draw to be conducted on a date for a
particular project have not been accepted and the reasons for
the rejection. The notification can include a request for the
subcontractor or the material supplier to re-enter the payment
details before the draw closes.

FIG. 64 illustrates an invoice not included in the draw
notification that can be transmitted during the invoice not
included in draw task 272. The notification of FIG. 64 can
include a statement that the participant did not submit an
approved sworn statement for a draw for a project and that the
participant and all of their subcontractors will not be included
in the draw. The notification can state that all sworn state-
ments and invoices that were submitted have been destroyed.

FIG. 65 illustrates an automatically-generated invoice
form (e.g., a form that is consistent with industry practices,
such as a G702/703 form) that can be associated with the
generate invoice task 248 (labeled G702/703 in FIG. 54). A
GC, subcontractors, and material suppliers can access the
invoice forms through the draw module 44. The subcontrac-
tors, material suppliers, and/or architect can sign the invoice
form electronically (e.g., using an electronic signature soft-
ware provider, such as AlphaTrust Corporation).

FIG. 66 illustrates an automatically-generated sworn state-
ment form that can be associated with the sworn statement
form task 250. A GC can access the sworn statement form
through the draw module 44. The GC can sign the sworn
statement form electronically (e.g., using an electronic sig-
nature software provider, such as AlphaTrust Corporation).

FIG. 67 illustrates a make funds available notification that
can be transmitted during the funds available task 252. The
notification of FIG. 67 can include instructions to follow a
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link to request lien waivers and release funds when funds are
available to be released for a draw on a project.

FIG. 68 illustrates a view draw request screen that can be
associated with the view draw request task 254. A GC can
access the view draw request screen through the draw module
44. The GC can review the details of the draw, authorize
funds, and request lien waivers. The view draw request screen
can include the project name, the project number, the project
address, the draw number, the draw date, and a list of partici-
pants in the draw. The list of participants can include the
participant name, phase code, whether a lien waiver has been
received, the requested amount, the budget amount, the pay-
ment amount, the holdback accrued, and the remaining bal-
ance. The list of participants can also include any subcontrac-
tor and their lien waivers.

FIG. 69 illustrates a sign lien waiver notification that can be
transmitted during the sign lien waiver task 256. The notifi-
cation of FIG. 69 can be transmitted in real-time to all draw
participants and can include a statement that the draw sched-
uled for a project has been authorized and that the subcon-
tractor or material supplier is requested to sign its lien waiver
to receive payments for the draw.

FIG. 70 illustrates an automatically-generated lien waiver
form that can be associated with the lien waiver form task
258. Subcontractors and material suppliers can access the lien
waiver form through the draw module 44. The lien waiver
form can be automatically generated based on the budget,
including the line items for each subcontractor or material
supplier. The subcontractors and material suppliers can sign
the lien waiver forms electronically (e.g., using the Alpha-
Trust Corporation electronic signature products). Once
signed, the lien waivers 68 can be stored in the electronic
holding bin/escrow 54.

FIG. 71 illustrates a lien waiver signed notification that can
be transmitted during the lien waiver signed task 266. The
notification of FIG. 71 can include a statement that a subcon-
tractor or material supplier has signed their lien waiver for a
draw for a project. The notification can include access to
details of the draw and the lien waivers received so far.

FIG. 72 illustrates a view draw request screen that can be
associated with the view draw request task 268. A GC, sub-
contractor, or material supplier can access the view draw
request screen through the draw module 44. The view draw
request screen can include the project name, the project num-
ber, the project address, the draw number, the draw date, and
a list of participants in the draw. The list of participants can
include the participant name, phase code, whether a lien
waiver has been received, the requested amount, the budget
amount, the payment amount, the holdback accrued, and the
remaining balance. The list of participants can also include
any subcontractor and their lien waivers.

FIG. 73 illustrates an all lien waivers signed notification
that can be transmitted during the all lien waivers signed 260.
The notification of FIG. 73 can include a statement that all the
lien waivers for the draw for a project have been signed. The
notification can include a link to view the details of the draw
and to disburse funds.

FIG. 74 illustrates a view draw request form that can be
associated with the view draw request with disburse funds
button task 262. A GC (or architect, owner, owner’s repre-
sentative, lender, or title company) can access the view draw
request form and approve the draw through the draw module
44 and/or the draw approval module 60. The view draw
request screen can include the project name, the project num-
ber, the project address, the draw number, the draw date, and
a list of participants in the draw. The list of participants can
include the participant name, phase code, whether a lien
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waiver has been received, the requested amount, the budget
amount, the payment amount, the holdback accrued, and the
remaining balance. The list of participants can also include
any subcontractor and their lien waivers. When the GC dis-
burses the funds, the lien waivers are substantially simulta-
neously released and the payment instruction is sent to the
ACH system 26.

FIG. 75 illustrates a payment disbursed notification that
can be transmitted during the payments disbursed task 264.
The notification of FIG. 75 can be transmitted in real-time to
all draw participants and can include a statement that the
payments have been disbursed for the draw scheduled on a
particular date on the project.

FIG. 76 illustrates maintain system screens tasks 276,
which can be included in the manage system environment
process 102. The maintain system screens tasks 276 can be
used by each user or each organization to customize the
software environment according to particular needs. For
example, an organization can customize phase codes for their
projects. The maintain system screens tasks 276 can be per-
formed by any of the participants using the system environ-
ment manager 52. The maintain system screens tasks 276 can
include a maintain phase codes task 278, an administrator
user login task 280, an add/edit picklist task 282, an add/edit
organization role task 284, a default settings task 286, an edit
notifications task 288, a default configuration task 290, and an
add/edit user role task 292.

FIG. 77 illustrates a maintain phase codes form that can be
associated with the maintain phase codes task 278. Each
participant can access the maintain phase codes form through
the system environment manager 52. The participant can add
new or delete selected budget items.

FIG. 78 illustrates an administration user login screen that
can be associated with the administrator user login task 280.
Each participant can access the administrator user login
screen through the system environment manager 52. The user
atthe organization can enter a user name and use the screen to
log onto the system as any user in the system.

FIG. 79 illustrates an add/edit picklist form that can be
associated with the add/edit picklist task 282. An administra-
tor of the CPMS 10 can add new or delete selected picklist
entries (e.g., lists of states, types of projects, etc.) for various
drop-down menus provided by the CPMS 10.

FIG. 80 illustrates an add/edit organization role form that
can be associated with the add/edit organization role task 284.
A GC can access the add/edit organization role form through
the system environment manager 52. The GC can select the
security clearance for each type of organization (e.g., bank,
title company, GC, subcontractor, or architect).

FIG. 81 illustrates a default/configure settings form that
can be associated with the default settings task 286. A GC can
access the default/configure settings form through the system
environment manager 52. The GC can enter its preferred
settings, such as the draw close reminder days, the draw start
reminder days, the draw request minimum lead time, the
security identification, whether the inspector is to be paid via
the ACH system, whether to wait for all lien waivers, and who
pays the inspector (e.g., the bank, the title company, the
owner, the owner’s representative, or the GC).

FIG. 82 illustrates an edit notification form that can be
associated with the edit notifications task 288. A GC can
access the edit notification form through the system environ-
ment manager 52. The GC can modify the notifications that
are transmitted during the various processes. The GC can
select a particular notification and edit the default notification
as necessary. The GC can also specify whether particular
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authorizations are necessary, such as an authorization by the
bank to change the notification.

FIG. 83 illustrates a default/configure process form that
can be associated with the default configurations task 290. A
GC, owner, owner’s representative, lender, etc. can access the
default/configure process form through the system environ-
ment manager 52 in order to customize portions of the con-
struction payment process or to change the rules for portions
of the construction payment process. For example, a GC can
define and store its own phase codes. The GC, owner, owner’s
representative, lender, etc. can choose whether to activate
particular tasks in each process and can access a link to edit
each one of the notifications associated with the tasks.

FIG. 84 illustrates an add/edit user role form that can be
associated with the add/edit user role task 292. A GC can
access the add/edit user role form through the system envi-
ronment manager 52. The GC can select roles for a particular
user, such as a system administrator, a system helpdesk user,
a local administrator, a regular user, and view only access.
The GC can add new roles or delete selected roles.

FIG. 85 illustrates perform inspections tasks 294, which
can be included in the manage draw process 96. The perform
inspection tasks 294 can be used to schedule and facilitate
inspections of the construction project, if necessary before
each draw. The perform inspections tasks 294 can be per-
formed by the GC and the inspector using the inspection
module 58 of the draw module 94. The perform inspections
tasks 294 can include an inspection required task 296, an
inspection required form task 298, a prepare to conduct
inspection task 300, a view previous inspections task 302, an
enter inspection task 304, an enter inspection report task 306,
an inspection report form task 308, and an inspection report
failed task 310.

FIG. 86 illustrates a prepare to conduct inspection notifi-
cation that can be transmitted during the prepare to conduct
inspection notification task 300. The notification of FIG. 86
can include a statement that a draw has been scheduled for a
project on a date and that the inspector is requested to prepare
to conduct an inspection for the draw. The notification can
state that the inspection should be conducted only after
receiving confirmation.

FIG. 87 illustrates an inspection required notification that
can be transmitted during the inspection required notification
task 296. The notification of FIG. 87 can include a statement
a scheduled draw is pending for a project and a link to specify
if an inspection is required for the draw.

FIG. 88 illustrates an inspection required screen that can be
associated with the inspection required task 298. A GC (or
owner, owner’s representative, lender, or title company) can
access the inspection required screen through the inspection
module 58 of the draw module 44. The inspection required
screen can include the project name, the project number, the
draw number, the owner name, the draw date, the project
address, and a list of participants. The list of participants can
include the request amount, the organization name, the orga-
nization role, the budget item, the budget amount, the pay-
ment amount, the holdback accrued, and the remaining bal-
ance. The inspection required screen can also include general
comments, comments to the inspector, and whether an
inspection should be scheduled.

FIG. 89 illustrates an enter inspection report notification
that can be transmitted during the enter inspection task 304.
The notification of FIG. 89 can include a statement that the
draw schedule on a date for a project has been authorized and
that the recipient should proceed with the inspection. The
notification can include a link to view the details of the project
and to generate an inspection checklist.
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FIG. 90 illustrates an enter inspection report form that can
be associated with the enter inspection report task 306. The
inspector can enter the details of the inspection on the inspec-
tion report form. The inspection report form can include the
project name, the project number, the draw number, the draw
date, the owner name, the project address, the inspection date,
and general inspection comments.

FIG. 91 illustrates an inspection report form screen that can
be associated with the inspection report form task 308. A GC,
owner, owner’s representative, title company, or inspector
can access the inspection report form screen through the
inspection module 58 of the draw module 44.

FIG. 92 illustrates an inspection report failed notification
that can be transmitted during the inspection report failed task
310. The notification of FIG. 92 can include a statement that
there is a high concern level for the project following the
inspection conducted on a particular date. The notification
can include a link to access the inspection report form.

FIG. 93 illustrates a view previous inspections screen that
can be associated with the view previous inspections task 302.
A GC, owner, owner’s representative, title company, or
inspector can access the view previous inspections screen
through the inspection module 58 of the draw module 44 and
can select an inspection performed on a particular date.

FIG. 94 illustrates an approve draw request process 312,
which can be included in the manage draw process 96. The
approve draw request process 312 can be used to confirm that
the necessary inspections have been performed, to approve
each draw in the construction payment process, and to issue
lien waivers. The approve draw request process 312 can be
performed by a GC and/or any participant above the line of
the GC (such as the owner, the owner’s representative, the
title company, the architect, etc.) using the draw approval
module 60 of the draw module 44. Once the project has been
initiated, the CPMS 10 can be used to approve any type of
payment associated with the construction process. The CPMS
10 can facilitate parallel approvals (e.g., both the GC and the
owner must approve the draw) or a sequence of approvals
(e.g., the architect must approve the draw, then the owner,
then the lender). The CPMS 10 can be used to configure the
approval process for each project. The CPMS 10 can be used
to approve change orders for the budget or particular amounts
contracted between parties. For example, the CPMS 10 can be
used to obtain approval from a GC and/or any participant
above the line of the GC for a change order that exceeds a
certain amount or to approve all change orders after alimithas
been exceeded. The approve draw request process 312 can
include an Authorize Draw Request One task 314, an Autho-
rize Draw Request One—declined task 316, an inspections
confirmed task 318, an inspection authorized task 320, a
payment details modified task 322, an Authorize Draw
Request Two—notification task 324, an Authorize Draw
Request Two task 326, an Authorize Draw Request Two
declined task 328, an Authorize Draw Request Two approved
task 330, and an issue lien waiver task 332.

FIG. 95 illustrates an Authorize Draw Request One form or
authorize sworn statement form that can be associated with
the Authorize Draw Request One task 314. A GC, owner,
owner’s representative, or title company can access the
Authorize Draw Request One form through the draw module
44. The Authorize Draw Request One form can include the
project name, the project number, the owner, the project
address, the draw number, and the draw date. The Authorize
Draw Request One form can include any entry for each orga-
nization including the request amount, the organization
name, the organization role, the budget item, the budget
amount, the payment amount, the holdback accrued, and the
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remaining balance. The Authorize Draw Request One form
can include the authorizations received, the authorizations
outstanding, whether an inspection is required, the ability to
enter a password for authorization, and the ability to deny
authorization and specify a reason.

FIG. 96 illustrates an authorize first draw declined notifi-
cation that can be transmitted during the Authorize Draw
Request One—declined task 316. The notification of FIG. 96
can include a statement that the draw for a project has been
denied authorization and a link to view and/or modify the
draw details.

FIG. 97 illustrates an inspection confirmed notification that
can be transmitted during the inspections confirmed task 318.
The notification of FIG. 97 can include a statement that the
draw scheduled for a project has been authorized and instruc-
tions to proceed with inspection of the site, along with a link
to view the details of the project and to generate an inspection
checklist.

FIG. 98 illustrates a payment details modified notification
that can be transmitted during the payment details modified
task 322. The notification of FIG. 98 can include a statement
that the payment details for a project for a draw have not been
accepted. The notification can list details of project partici-
pation and payments due for the draw, organization role,
budget item, and payment amount.

FIG. 99 illustrates an inspection authorized notification
that can be transmitted during the inspection authorized task
320. The notification of FIG. 99 can include a statement that
an on-site inspection for a project has been authorized.

FIG. 100 illustrates an Authorize Draw Request Two noti-
fication that can be transmitted during the Authorize Draw
Request Two—notification task 324. The notification of FIG.
100 can include a statement that the recipient is requested to
check the inspection report entered for a project, that the
recipient’s authorization is required before the draw can pro-
ceed to the next phase (e.g., asking draw recipients for lien
waivers), and a link to view the inspection report and to grant
or deny authorization for the draw.

FIG. 101 illustrates an Authorize Draw Request Two form
that can be associated with the Authorize Draw Request Two
task 326. A GC, owner, owner’s representative, or title com-
pany can access the Authorize Draw Request Two form
through the draw approval module 60 of the draw module 44.
The Authorize Draw Request Two form can include the
project name, the project number, the owner, the project
address, the draw number, and the draw date. The Authorize
Draw Request Two form can include any entry for each orga-
nization including the request amount, the organization
name, the organization role, the budget item, the budget
amount, the payment amount, the holdback accrued, and the
remaining balance. The Authorize Draw Request Two form
can include the authorizations received, the authorizations
outstanding, whether an inspection is required, the ability to
enter a password for authorization, and the ability to deny
authorization and specify a reason.

FIG. 102 illustrates an Authorize Draw Request Two
declined notification that can be transmitted during the
Authorize Draw Request Two declined task 328. The notifi-
cation of FIG. 102 can include a statement that the draw
scheduled for a project has been denied authorization by a
participant and that the draw cannot proceed without this
authorization.

FIG. 103 illustrates an Authorize Draw Request Two
approved notification that can be transmitted during the
Authorize Draw Request Two task 330. The notification of
FIG. 103 can include a statement that a draw for a project has
been authorized by a participant.
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FIG. 104 illustrates an issue lien waiver notification that
can be transmitted during the issue lien waiver task 332. The
notification of FIG. 104 can include a statement that a draw
scheduled for a project has been authorized by a participant
and that the recipient is requested to issue a lien waiver to
receive payments for the draw, along with a link allowing the
recipient to issue a lien waiver.

FIG. 105 illustrates a change request process 334, which
can be included in the manage change order process 98. The
change request process 334 can be used to modify the overall
project budget (generally to expand the budget) by adding
new line items, by changing existing line items, or by termi-
nating subcontractors and making the remaining funds avail-
ableto other participants. The change request process 334 can
be performed by a GC, architect, owner, owner’s representa-
tive, lender, or subcontractor using the change order module
48. The change request process 334 can include a change
request task 336, a change request issued task 338, and an
authorize change request task 340.

FIG. 106 illustrates a change request form that can be
associated with the change request task 336. A GC or sub-
contractor can access the change request form through the
change order module 48. The change request form can
include the project name, the project number, the project
address, the owner name, and a list of the amounts to change.
The list of amounts to change can include the change amount,
the organization name, the organization role, the budget item,
the budget amount, the payment amount, and the remaining
balance. The change request form can include a change
description field. The change request form can include
whether the payment form is loan or owner payment, and
whether the payment method is loan, owner check, or credit
card. The change request form can include the currently esti-
mated completion date and a new estimated completion date.

FIG. 107 illustrates a change request issued notification
that can be transmitted during the change request issued task
338. The notification of FIG. 107 can include a statement that
a change request has been issued on a project and is pending
authorization. The notification can include the details of the
change request, the organization name, the budget item, the
current budget amount, and the change amount.

FIG. 108 illustrates an authorize change request notifica-
tion that can be transmitted during the authorize change
request task 340. The notification of FIG. 108 can include a
statement that a change request has been issued on a project
and that the recipient’s approval is required for the change
request. The notification can include a link to view the details
of the change request, as well as to approve or decline the
change request.

FIG. 109 illustrates a process change request process 342,
which can be included in the manage change order process
98. The process change request process 342 can be used to
ensure that changes being made to the budget are authorized
by the appropriate participant, such as the architect, the
lender, the title company, the owner, the owner’s representa-
tive, or the GC. The process change request process 342 can
be performed by a GC, architect, owner, owner’s representa-
tive, lender, or subcontractor using the change order module
48. The process change request process 342 can include a
view pending change requests task 344, an authorize change
request task 346, a change request declined task 348, and a
change request approved task 350.

FIG. 110 illustrates a view pending change request screen
that can be associated with the view pending change requests
task 344. A GC, subcontractor, owner, owner’s representa-
tive, lender, or architect can access the view pending change
request screen through the change order module 48. The view
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pending change request screen can include the project name,
the project number, the project address, the owner name, and
a list of the amounts to change. The list of amounts to change
can include the change amount, the organization name, the
organization role, the budget item, the budget amount, the
payment amount, and the remaining balance. The view pend-
ing change request screen can include a change description
field. The view pending change request screen can include
whether the payment method is loan, owner check, or credit
card. The view pending change request screen can include the
new estimated completion date, the authorizations received,
and the authorizations outstanding.

FIG. 111 illustrates an authorize change request form that
can be associated with the authorize change request task 346.
A GC, subcontractor, owner, owner’s representative, lender,
or architect can access the authorize change request form
through the change order module 48. The authorize change
request form can include the project name, the project num-
ber, the project address, the owner name, and a list of the
amounts to change. The list of amounts to change can include
the change amount, the organization name, the organization
role, the budget item, the budget amount, the payment
amount, and the remaining balance. The authorize change
request form can include a change description field. The
authorize change request form can include whether the pay-
ment method is loan, owner check, or credit card. The autho-
rize change request form can include the new estimated
completion date, the authorizations received, and the autho-
rizations outstanding. The authorize change request form can
include the ability to enter a password and to authorize the
change request, and the ability to refuse the change request
and enter a reason for the refusal.

FIG. 112 illustrates a change request declined notification
that can be transmitted during the change request declined
task 348. The notification of FIG. 112 can include a statement
that a change request issued on a date for a project has been
declined by a participant.

FIG. 113 illustrates a change request approved notification
that can be transmitted during the change request approval
task 350. The notification of FIG. 113 can include a statement
that a change request issued on a date for a project has been
approved by a participant (e.g., a lender). Only a change
request can be used to modify the overall project budget
(generally to expand the budget) by adding new line items, by
changing existing line items, or by terminating subcontrac-
tors and making the remaining funds available to other par-
ticipants. The CPMS 10 can be used to ensure that changes
being made to the budget are authorized by the appropriate
participant, such as the architect, the lender, the title company,
the owner, the owner’s representative, or the GC. The notifi-
cation of FIG. 113 can be transmitted when the appropriate
participant has approved the change request.

FIG. 114 illustrates a change project participant process
352, which can be included in the manage change order
process 98. The change project participant process 352 can be
used, for example, to terminate one subcontractor and to
make the remaining funds available to another participant
(such as a replacement subcontractor). The change project
participant process 352 can be performed by a GC or a sub-
contractor using the change order module 48. The change
project participant process 352 can include a change partici-
pant task 354, a check participant delete task 356, and a
change affidavit task 358.

FIG. 115 illustrates a change participant screen that can be
associated with the change participant task 354. A GC or
subcontractor can access the change participant screen
through the change order module 48. The change participant
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screen can include the project name, the project number, the
owner name, the project address, and the current status of the
project. The change participant screen can include a list of the
organizations that can be changed. The list of organizations
can include organization name, organization role, budget
item, budget amount, payment amount, holdback accrued,
remaining balance, and a link to delete each participant.

FIG. 116 illustrates a check participant delete screen that
can be associated with the check participant delete task 356.
A GC or subcontractor can access the check participant delete
screen through the change order module 48. The check par-
ticipant delete screen can include the project name, the
project number, the owner name, the project address, and
information about the participant to be deleted (e.g., organi-
zation name, organization role, budget item, budget amount,
payment amount, holdback accrued, and remaining balance).
The check participant delete screen can include the ability to
specify whether the participant has materially participated in
the project.

FIG. 117 illustrates a change affidavit screen that can be
associated with the change affidavit task 358. A GC or sub-
contractor can access the change affidavit screen through the
change order module 48. The change affidavit screen can
include the project name, the project number, the owner
name, the project address, the current status of the project, the
budget amount, the previously paid to date amount, the hold
back to date amount, and the remaining budget. The change
affidavit screen can include a field to enter comments and the
ability to enter a password and authorize the change in the
affidavit.

FIG. 118 illustrates maintain project screens tasks 360,
which can be included in the manage project process 94. The
maintain project screens tasks 360 can be used to edit the
project’s profile, the contact information, and to close out a
project. The maintain project screens tasks 360 can be per-
formed by a GC, lender, owner, or owner’s representative
using the project module 28. The maintain project screens
tasks 360 can include a project profile task 362, a project
contact information task 364, a project information task 366,
and a close project task 368.

FIG. 119 illustrates a project profile form that can be asso-
ciated with the project profile task 362. A GC, lender, owner,
or owner’s representative can access the project profile form
through the project module 28. The GC, lender, owner, or
owner’s representative can enter the requested information,
such as project information, project funding information,
project owner information, site information, and GC infor-
mation.

FIG. 120 illustrates a project contact information screen
that can be associated with the project contact information
task 364. A GC, lender, owner, or owner’s representative can
access the project contact information screen through the
project module 28. The project contact information screen
can include the project name, the project identification, the
project address, and a list of contact information for the
participants in the project. The list of contact information can
include participant identification number, organization name,
organization role, project manager name, contact email
address, and contact phone number.

FIG. 121 illustrates a project information screen that can be
associated with the create project information task 366. A
GC, lender, owner, or owner’s representative can access the
project information screen through the project module 28.
The project information screen can include project informa-
tion, site information, project owner information, and GC
information.
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FIG. 122 illustrates a close project screen that can be asso-
ciated with the close project task 368. A GC, lender, owner, or
owner’s representative can access the close project screen
through the project module 28. The close project screen can
include the project name, the loan account number, the owner
name, and the ability to close the project.

FIG. 123 illustrates manage access screens tasks 370,
which can be included in the manage system environment
process 102. The manage access screens tasks 370 can be
used to customize the various screens displayed to particular
users or organizations during the construction payment pro-
cess. For example, the manage access screens tasks 370 can
be used to include an organization’s trademark or logo on one
or more of the screens displayed during the construction
payment process (e.g., a lender’s trademark can be included
in the upper right corner of each screen). In addition, the
manage access screens tasks 370 can be used to change the
layout of particular forms or screens according to the prefer-
ences or requirements of particular users or organizations.
The manage access screens tasks 370 can be performed by
any ofthe participants using the system environment manager
52. The manage access screens tasks 370 can include a log in
task 372, a log out task 374, a project home page task 376, a
reset password task 378, a main screen task 380, a browse
projects task 382, a forgot password task 384, and a your
password task 386.

FIG. 124 illustrates a log in screen that can be associated
with the log in task 372. Each participant can access the log in
screen through the access manager 38. The participant can
enter a user name and password to log in. The log in screen
can provide a link if a user forgets his or her password.

FIG. 125 illustrates a log out screen that can be associated
with the log out task 374. Each participant can access the log
out screen through the access manager 38. The log out screen
can confirm that the user has been logged out.

FIG. 126 illustrates a project home page screen that can be
associated with the project home page task 376. Each partici-
pant can access the project home page screen through the
access manager 38. The project home page screen can include
the project name, the number of new messages, and a link to
read the new messages. The project home page can include
project overview information (including a project schedule
progress bar and a funds disbursed progress bar), completed
draws information (including draw number, draw date, and
links to draw information), pending draw information (in-
cluding draw number and started date). The project home
page can include links to several actions, forms, or screens
(e.g., project profile, project budget, view project partici-
pants, setup invoice codes, manage project users, title com-
pany approval tracking, initiate unscheduled draw, etc.).

FIG. 127 illustrates a reset password screen that can be
associated with the reset password task 378. Each participant
can access the reset password screen through the access man-
ager 38. The participant can enter the new password twice in
order to change the password associated with a particular user
name.

FIG. 128 illustrates a main screen for a particular user that
can be associated with the main screen task 380. Each par-
ticipant can access the main screen through the access man-
ager 38. The main screen can list the projects that the partici-
pant is involved with, along with the number of new messages
associated with each project and a link to read the new mes-
sages.

FIG. 129 illustrates a browse projects screen that can be
associated with the browse projects task 382. Each participant
can access the browse projects screen through the access
manager 38. The browse projects screen can include a project

10

20

25

30

35

40

45

50

55

60

65

32

search feature and a list of projects. The list of projects can
include the project name, the GC name, a link to edit the
project, and the ability to select one or more projects to
browse.

FIG. 130 illustrates a forgot password screen that can be
associated with the forgot password task 384. Each partici-
pant can access the forgot password screen through the access
manager 38. A user can enter his or her user name and email
address, and the system can email the password to the user.

FIG. 131 illustrates a your password notification that can
be transmitted during the your password task 386. The noti-
fication of FIG. 131 can include a statement that you
requested your password be emailed to you, the password,
and a request to use the password the next time you log in.

FIG. 132 illustrates a manage message screens process
388, which can be included in the manage system environ-
ment process 102. The manage message screens process 388
can be used to view messages, to create messages, or to view
a system status message. The manage message screens pro-
cess 388 can be performed by any of the participants using the
system environment manager 52. The manager message
screens process 388 can include a view message task 390, a
view specific message task 392, a create message task 394,
and a status message task 396.

FIG. 133 illustrates a view messages screen that can be
associated with the view message task 390. Each participant
can access the view message task 390 through the system
environment manager 52. The view message screen can
include the user’s name, the ability to specify the type of
messages that are displayed (e.g., unread, recent, all, sent
messages, or archived), and a list of the type of messages
specified. The list of messages can include the ability to select
particular messages, the message date, the project name, the
message subject, and whether an action is required. The view
message screen can also provide the ability to archive
selected messages and move to another screen of messages.

FIG. 134 illustrates a specific message being viewed by a
user. The specific message can include any one of the notifi-
cations shown and described herein.

FIG. 135 illustrates a create/send messages screen that can
be associated with the create message task 394. Each partici-
pant can access the create/send message screen through the
system environment manager 52. A user can enter a project
name, whether to send the message to an organization or a
user, the organization names, the user names, a message sub-
ject, and a message.

FIG. 136 illustrates a status message screen that can be
associated with the status message task 396. Each participant
can access the status message screen through the system
environment manager 52. The status message screen can post
messages, such as a statement that a draw has been initiated
for a project and that all participants have been notified. The
status message screen can include a link to an organization or
user home page.

FIGS. 137-153 illustrate a method of managing a construc-
tion payment process according to another embodiment of the
invention. Aspects of the method of FIGS. 137-153 can be
used in conjunction with the embodiment of the invention
shown and described with respect to FIGS. 1-136 and FIGS.
154-179.

FIGS. 154-179 are input/output diagrams for a method of
managing a construction payment process according to still
another embodiment of the invention. Aspects of the method
of FIGS. 154-179 can be used in conjunction with the
embodiments of the invention shown and described with
respect to FIGS. 1-136 and FIGS. 137-153.
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FIG. 155 includes an open project task, a create draw
schedule task, and an identify and assign project roles task,
each of which can be performed by a GC. An enter budget task
can be performed by an owner, owner’s representative, GC,
lender, or title company. An update details task can be per-
formed by a GC for subcontractors and/or material suppliers
or by an owner, lender, or title company for any type of
participant. A close project task can be performed by a title
company, GC, or lender.

FIG. 156 includes an enter project details task in which the
system can assume that the project has full approval from all
necessary agencies and participating organizations before
opening a project. FIG. 156 includes an enter loan details in
which the lender may choose to input only select information
for legal or business reasons. If there is no loan for the project,
no information is entered.

FIG. 157 includes a review proposed draw schedule task in
which the system can generate a proposed draw schedule by
equally spacing the number of draws across the estimated
project schedule. FIG. 157 includes an accept or reject pro-
posed draw schedule task in which a GC can manually declare
draws according to a schedule established by the owner, the
owner’s representative, the lender, or the GC. An automated
schedule can be rejected and the schedule can be manually
maintained.

FIG. 159 includes an enter project budget for a participat-
ing organization in which a hierarchical process can be used.
At each level, the participating organization can perform the
process for the organizations that they use to support them.

FIG. 160 includes an authorize change order task in which
an issue resolution process may require rejection of an initial
change order and creation of a second change order that is
mutually agreeable to all parties. Only a final change order in
the resolution process must be approved.

FIG. 162 includes an add organization task in which an
organization must be added before it can participate in a
project. The system, the title company, the lender, or the GC
can add organizations to the system. While organizations can
be added during the identify and assign project roles task of
the maintain project payment plan process, organizations can
be added independently of that process. FIG. 162 includes an
enter organization details task in which the initial contact at
an organization can be responsible for entering their organi-
zation’s details and additional contact information. Each
organization can identify an internal system administrator
who can be responsible for updating their organization details
and contact information. FIG. 162 includes a maintain orga-
nization details task in which security can be particularly
stringent due to sensitive financial information.

FIG. 164 includes a verify organization task which can be
provided by a third party based on the requirements of the
participants. The system can facilitate the verification of orga-
nizations and charge a service fee.

FIG. 166 includes a declare draw task that can be per-
formed by a GC. The draw is the mechanism by which project
participants can submit invoices, the owner (generally
through the GC) can pay for work completed, and participat-
ing parties receive payment and release their associated lien
waivers. FIG. 166 includes a generate sworn statement task in
which the GC can review the submissions on-line (referring
to backup paper documentation when necessary) and once the
submission is correct, the system can generate a sworn state-
ment based on the information that has been electronically
submitted by the parties participating in the draw. The GC can
reject submissions and they can be revised and resubmitted
for approval. This mechanism can be used to resolve any
issues with the invoice. FIG. 166 includes a request inspec-
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tion task that can generally be performed by the lender or the
title company. FIG. 166 includes an authorize draw task that
can generally be performed by the lender, but may require
involvement of the owner, the owner’s representative, or
another designated project participant. A configurable autho-
rization mechanism can include any project participant in the
authorization process. FIG. 166 includes an enter and stage
lien waivers task which can be required to complete the draw.
Funds are not transmitted to the invoicing parties until their
lien waivers are entered and staged. This requirement ensures
the substantially simultaneous execution of payment and lien
waiver release. FIG. 166 includes an execute simultaneous
payment/lien waiver release task in which the substantially
simultaneous exchange of lien waiver for payment is auto-
mated. This automated exchange can eliminate the need for
meetings and can eliminate time lags between payment and
lien waiver release. This automated exchange can reduce the
change that a lien waiver will be lost and can speed payment
to all draw participants by eliminating intermediate organi-
zations from the payment process.

FIG. 167 includes an announce draw task in which an
electronic message can be sent substantially simultaneously
to all participating and/or interested organizations.

FIG. 168 includes an enter invoice details task which can
be executed by any party wishing to be paid through the draw
process. The electronic submission can be followed by paper-
work that supports the submission. A service can be provided
that allows the parties to submit the supporting information
via scanning.

FIG. 169 includes an authorize invoice task in which an
issue resolution process may require rejection of the initial
invoice and creation of a second invoice that is mutually
agreeable to all parties. Only the final invoice in the resolution
process will be approved.

FIG. 170 includes a select inspector task in which there
may be more than one inspector associated with a project. In
this case, the correct inspector must be selected to perform the
inspection.

FIG. 171 includes a confirm scope of inspection task in
which the organization requesting the inspection can define
the scope of the inspection, either for the entire sworn state-
ment or for a subset of the sworn statement. FIG. 171 includes
an enter inspection results task in which supporting documen-
tation may be necessary depending upon the scope and nature
of the inspection. FIG. 171 includes a forward supporting
documentation task in which the system can allow files with
digital photographs or other electronic material to be attached
to the electronic inspection reports.

FIG. 173 includes a stage lien waiver task in which the
electronic signed lien waiver can be staged in the system,
secured from any alterations. In one embodiment of the
invention, the lien waiver is not released to the title company
until the substantially simultaneous exchange of payments
and lien waivers occurs.

FIG. 174 includes a confirm draw authorization and staged
lien waivers task which can include a review of all lien waiv-
ers to ensure they are complete and correct.

FIG. 178 includes a provide customer support task that can
include support for adding or modifying organizations or
projects, fixing password problems, fixing projects and trans-
actions. FIG. 178 includes a system administration task that
can include security administration, financial auditing, and
contingency support. FIG. 178 includes a maintain activity
history for system participants task that can include a vendor
directory with history about the vendors and/or ratings of
vendors.



US 9,336,542 B2

35

It should be understood by one of ordinary skill in the art
that embodiments of the invention can be implemented using
various computer devices, such as personal computers, serv-
ers, and other devices that have processors or that are capable
of executing programs or sets of instructions. In general, the
invention can be implemented using existing hardware or
hardware that could be readily created by those of ordinary
skill in the art. Thus, the architecture of exemplary devices
has notalways been explained in detail, except to note that the
devices will generally have a processor, memory (of some
kind), and input and output applications. The processor can be
a microprocessor, a programmable logic control, an applica-
tion specific integrated circuit, or a computing device config-
ured to fetch and execute instructions. In some cases, the
devices can also have operating systems and application pro-
grams that are managed by the operating systems. It should
also be noted that although components of the CPMS 10 are
shown connected in a network, no specific network configu-
ration is implied. One or more networks or communication
systems, such as the Internet, telephone systems, wireless
networks, satellite networks, cable TV networks, and various
other private and public networks, could be used in various
combinations to provide the communication links desired or
needed to create embodiments or implementations of the
invention, as would be apparent to one of ordinary skill in the
art. Thus, the invention is not limited to any specific network
or combinations of networks.

Various features and advantages of the invention are set
forth in the following claims.

The invention claimed is:

1. A construction project management system comprising
an application server including a processor and a computer
readable memory storing data representing a plurality of noti-
fication sequences, each notification sequence defining a
sequence of automatic electronic notifications that are trans-
mitted from the application server to one or more devices
associated with one or more participants in a construction
project in response to one or more predetermined events, and
storing a user record including notification preferences for
each of the one or more participants and editable by each of
the one or more participants, and storing instructions that,
when executed by the processor, cause the application server
to:

generate and provide a first user interface to a first partici-

pant device associated with a first participant over at
least one network connection, the first user interface
including a first input mechanism;

receive an input through the first input mechanism from the

first participant device, the input including an assign-
ment of a second participant identifier associated with a
second participant included in the construction project
to a title associated with particular user role and security
rights within the construction project management sys-
tem,

combine the second participant identifier and the user role

and the security rights into a record associated with the
construction project;

in response to receiving the input, access data representing

one of the plurality of stored notification sequences
based on the input,

identify, based on the accessed notification sequence and

the second participant identifier, the second participant
to transmit a first notification to in response to the input,
access a user record for the second participant,

identify, based on the accessed user record, notification

preferences for the second participant, wherein the noti-
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fication preferences for the second participant identifies
a second participant device,
automatically transmit a plurality of notifications to the
second participant device each relating to one project of
a plurality of projects managed by the construction
project management system based on the plurality of
stored notification sequences and the notification pref-
erences for the second participant,
wherein each notification of the plurality of notifications
is displayed on a display device of a second partici-
pant device receiving the notification over at least one
network connection in a standardized format and
includes a project identifier for a project of the plural-
ity of projects managed by the construction project
management system, a textual description of an action
performed by a participant associated with the project
identifier, an indication of whether further action is
required by the second participant, and, when further
action is required by the second participant, a textual
description of the further action to be performed by
the second participant and a selectable link to an elec-
tronic form generated by the application server for
receiving a response from the second participant
device for performing the further action, and
wherein the plurality of notifications includes the first
notification and the first notification includes, in the
standardized format, a textual description of the input
received from the first participant, a textual descrip-
tion of an action to be performed by the second par-
ticipant as a next step in the accessed notification
sequence, and a selectable link to an electronic form
including a second input mechanism for receiving a
response related to the first notification from the sec-
ond participant,
in response to selection of the selectable link included in
the first notification, automatically generate and trans-
mit the electronic form including the second input
mechanism to the second participant through the second
participant device;
receive a response related to the first notification through
the second input mechanism included in the electronic
form accessed through the second participant device, the
response including at least one of an acceptance of the
assignment and a declination of the assignment,

automatically process the content of the response,

automatically transmit a second notification to a third par-
ticipant device based on the accessed notification
sequence in response to the response received from the
second participant device, the second notification
includes at least one of a notification that the second
participant has accepted the assignment and a notifica-
tion that the second participant has declined the assign-
ment, and

combine the second notification with other notifications

transmitted to the third participant device for access
through the third participant device within the construc-
tion project management system.

2. The construction project management system of claim 1,
wherein the instruction, when executed by the processor,
cause the application server to transmit each notification of
the plurality of notifications to the second participant by a
separate email.

3. The construction project management system of claim 1,
wherein the third participant device and the first participant
device are the same participant device.
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4. The construction project management system of claim 1,
wherein at least one of the first notification and the second
notification is electronically transmitted in real-time.

5. The construction project management system of claim 1,
wherein the first notification is transmitted in the form of at
least one of a screen notice displayed on a personal computer,
an email message, a text message, a voice message, and a
facsimile message.

6. The construction project management system of claim 1,
wherein the second participant device includes at least one of
a personal computer, a telephone, and a facsimile device.

7. The construction project management system of claim 1,
wherein the notification preferences for the second partici-
pant include at least one selected from the group consisting of
an email address, a phone number, and a facsimile number.

8. The construction project management system of claim 1,
wherein the notification preferences for the second partici-
pant include a frequency for transmitting notifications.

9. The construction project management system of claim 1,
wherein the assignment of the second participant to a title
includes assignment of the second participant to the title of
project manager.

10. The construction project management system of claim
1, wherein the assignment of the second participant to a title
includes assignment of the second participant to the title of
signer.
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